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PREFACE. 



Under direction of the Board of Trustees, the fifteenth 
annual report of the Missouri Botanical Garden is pre- 
sented to the public. 

The fourteenth volume was issued on October Sth, 1903, 
on which date separates of Mr. Behder's monograph of 
Lonicera were also distributed. 

These reports are sent to scientific institutions and jour- 
nals in exchange for publications or specimens desirable for 
the Garden, and, when possible, reprints of the botanical 
articles they contain are presented to botanists occupied 
with a study of the subjects they refer to. Any of the 
Garden publications not out of print may be purchased at 
approximately the cost of publication from A. I. Eriksson, 
Tufts College, Mass. ; B. Friedlander & Sohn, Berlin, 
Germany; W. Wesley & Son, London, England; or the 
undersigned. 

William Tbelease. 

St. Louis, Mo., February 15, 1904. 
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REPORTS FOR THE YEAR 1903. 



BEPOBT OF THE OFFICEBS 07 THE BOABD. 

SUBBflTTBD TO THE TBI78TBB8 JAKUABT 18| 1904. 

To the Board of Trusteea of the HUeowi BotatUcal Chtden: 

We are sorry to again announce the loss of two of the 
original members of the Board, appointed by Mr. Shaw : 
Mr. Joseph W. Branch, who died on June 9th, 1908, 
and Dr. John Bates Johnson, on October 6th, 1903. 

The following memorials were adopted by the Board and 
ordered entered upon its records : — 

IN MSMORIAM — JOSEPH W. BRANCH. 

In the death of Mr. Joseph W. Branch, the Trustees of the Missouri 
Botanical Garden moam the loss from their number of an actlye and 
useful associate. 

Appointed originally and personally by Mr. Shaw himself, and by birth 
a fellow townsman of his, he had served faithfully from the beginning of 
the existence of the Board. Of those original personal appointments 
only four survive. 

Mr. Branchy during all the years of his senrioe, took studious pains to 
be present at the monthly meetings of the Board. In those meetings a 
sturdy standing on his part for what he thought right, or what he con- 
ceived to be the duty of the Boards was witnessed more than once. His 
surviving associates desire to give permanent record to their sense of 
bereavement in his deaths and to their grateful appreciation of the 
qualities of character which contributed to the helpful and efficient work 
which he wrought by their side. 

Along with this minute to be preserved, they ask leave to send their 
condolences to be mingled with the tears of the afflicted family and 
home, over the going away from human sight of one who after more 
than three score and ten years of arduous toil now rests from his 
labors. 

(7) 



8 HISSOUBI BOTANICAL GARDEN. 

IK MSMORIAM — DR. JOHK BATES JOHNSON. 

Dr. John Bates Johnson died October 6th, 1908, at the age of elghty- 
slz years. 

Bom at Falrhayen, llass., educated at Harvard Unlyersity^-he came to 
St. Louis In 1841. He was appointed an Instructor In medicine In 1846; 
and from that time until his death he Had an Important part In medical 
education and In the practice of his profession. 

He was a member of the Western Sanitary Commission during the 
CItU War, and In that position he rendered Inestimable services In alle- 
viating the sufferings of those who participated In that struggle. 

He was appointed by Mr. Shaw one of the original members of this 
Board, and until falling health made It Impossible, he was always present 
at Its meetings: His sound common sense, his hearty sympathy with the 
work of this Board, his unfailing courtesy and kindness, his genial ap- 
preciation of the work of others, won the respect and affection of every 
member of this Board. We mourn his loss as that of a strong, faithful, 
public-spirited citizen, an ideal trustee of a public charity, a warm and 
constant friend. His life was long, his labors were constant and great, 
his friendships were numerous and lasting — his work was done. 

May he rest in peace. 

It became necessary in January last, to retire Mr. James 
Gurney, as Head Gardener, on account of advancing age 
after about thirty-seven years' connection with the Garden, 
although he is still associated with it. 

The Board, as a slight recognition of the valuable serv- 
ices rendered by Mr. Gumey for so many years, adopted 
the following resolution, which, by order of the Board, was 
engrossed and presented to him : — 

TESTIMONIAL —JAMBS GURNET. 

Years roll by for the race, and age creeps on for indiylduals. Nor can 
anything human stay the course of either. 

The eloquence of a Cicero may reason about the fact of old age and the 
voice of the Sacred Psalmist may seek to sing content into the heart In 
spite of It, but steadily on It comes if life Is spared, and It cannot be 
evaded. 

Facing this fact of human experience, Mr, James Oumey, the long 
time superintendent of the daily activities of the Missouri Botanical 
Garden, feels obliged to withdraw from the pressing cares and responsi- 
bilities of such a post 

Remembering that Mr. Gumey served long under the eyes and personal 
direction of Mr. Shaw himself, and that now for near forty years he has 
labored in the Garden guiding Its work, the Board of Trustees desires 
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hereby to return to Mr. Onmey^ and to order of record on its minuiesy 
the expression of its grateful appreciation of his long and faithful serv- 
ices, its request that he will still remain connected with the Garden 
under the honorable title of '' Head Gardener Emeritus/' accorded to 
him, and its earnest wishes for health and peace and happiness to attend 
and crown the well-earned rest of his evening tide of life. 

We herewith submit for your consideratioa the financial 
results for the year ending December Slst, 1903. 

The income from rentals for the past year has exceeded 
the former year $3,008.88 and in view of the large and 
steadily growing demand for commercial buildings, at 
increased rentals, we have been able in many instances to 
secure decided advances and a further increase of $9,000.00 
over last year is anticipated. 

We were enabled to dispose of a piece of property 
located at Main and Vine streets, for terminal purposes, for 
$62,500.00 and have invested $42,690.08 of the amount in 
the erection of a large six story factory building at the 
corner of Main and Market streets, which was finished in 
August and was at once occupied, on a long lease at a 
profitable rental. 

We have disposed of only one lot of ground, 70 feet, on 
Flora Boulevard, during the year, upon which a residence 
costing $17,000.00 is now being erected, but we are nego- 
tiating for further sales on the same street. 

The large sewer on Thurman avenue, which serves much 
of the residence land belonging to the Board, has been 
finished, and our portion of the cost, $11,600.00, will be paid 
during the present month. Other sewers are either under 
construction, or being planned, which will, during the next 
two years, necessitate an additional expenditure on the part 
of the Board of not less than $35,000.00. 

Necessary repairs have been made to the buildings 
belonging to the Board, and in one case $6,355.33 was 
expended in reconstructing a building ; and the properties of 
the Board are in fairlv srood condition and all are occuoied. 
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Garden outside of necessary repairs . to the buildings and 
plant houses 9 but large additions have been made to the 
collection of plants and shrubs, in the planting of the addi- 
tion to the Garden known as the North American Synopsis. 

The annual bequests provided for in Mr. Shaw's will 
were carried out with the exception of premiums for a flower 
show (none having been held) at the expense of $2,745.82. 

A number of additions have been made to the library 
and herbarium by purchase and gift, during the past year, 
and the following amounts have been credited to the Stock 
Account : — 

Library 98,807 IS 

Herbarium 5,616 80 

A largely increased expenditure for improvements to 
property, an excess of $4,000.00 over the previous year 
for taxes, as well as the increased cost of repairs, insur- 
ance, and $4,468.92 expended for improvements at the 
Garden, made serious inroads upon our revenue for the 
year, but we are enabled to carry forward a surplus of 
receipts over expenditures of $1,127.06. 

For further information concerning the operations at the 
Garden, you are referred to the Director's annual report. 

RSCBIPTB. 

Bents $109,685 99 

Interest and dividends 8^664 84 

Garden pastnrage, above expenses ..... 502 94 

Garden handbook sales 56 25 

Publication sales 19 58 

Totalincome $118,879 10 

Loss by fire to buildings 5^814 14 

Loss by fire to rents 811 11 

Sales of real estate 61,500 00 

Sales of real estate under decree of Court . 1,000 00 $182,504 85 

Cash on hand January Ist, 1908 7,248 66 

Total receipts $189,758 01 
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BXPBNDITURBS. 

Garden Account, 

Labor pay-roll 918,880 87 

Stadent pay-roll 1,488 87 

Office assistance 1,098 24 

Fuel ' 1,736 38 

Water 191 00 

Bepairs and supplies 2,657 72 

Stable and implements . 87 55 

Plants and seeds . 1,782 00 927,272 48 

Herbarium Account, 

Salaries 410 80 

Fuel 77 91 

Current expenditures 2,696 98 8,085 69 

Library Account, 

Salaries 1,069 17 

Fuel 77 91 

Current expenditures 8,072 77 4,289 85 

Office Account, 

Salaries 4,621 60 

Fuel . . . • 77 94 

Current expenditures 626 44 5,325 98 

Besearch Account, 

Salaries 569 96 

Drawing plates 65 50 

Current expenditures 882 22 967 68 

Scholarship Account, 

Instructions 728 90 

Care of Lodge 240 00 

Fuel 88 82 

Current expenditures 260 15 1,307 87 

Total maintenance expenditure .... 942,199 55 
Garden Improvement Account, 

Planting and improying garden extension 1,792 10 

Growing houses 162 25 

Chemical laboratory 481 17 

Bestoring plants and plant houses damaged 

by fire 2,088 40 4,468 92 

Total amount expended on Garden . . 946,668 47 

Publication Account, 

Fourteenth Annual Volume 1,849 16 1,849 16 

Property Expense, 

State, school, city and sprinkling tax . . . 84,748 98 

Streets, sidewalks and sewers 4,498 77 
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Brought forward 939,242 75 (48,517 68 

Opening streets 916 00 

Insaranoe 5,589 01 

Bepairs 8,777 54 

Improyements 6,741 53 56,266 88 

Office Expenses, 

Salaries 4^200 00 

Office rent 900 00 

Printing, postage, telephone, etc 684 81 5,784 81 

Bequests, 

Flower Sermon 200 00 

Tmstees' Annual Banquet 1,954 60 

Gardeners' Annual Banquet 838 22 

ShavY School of Botany 253 00 2,745 88 

Sundries, 

Legal expenses 1,121 96 

Bepairs to buildings damaged by Are . . . 5,089 74 

Commission 1,799 20 

New buildings 40,740 08 48,750 98 

BondSj stocks and certificates 20,937 50 20,937 50 

Total expenditure $183,008 57 

Cash on hand December 31st, 1903 .... 6,749 44 

$189,753 01 



Respectfully submitted, 

B. J. Lackland, President. 



Attest: 

A. D. dnvNiNGKAM, Secretary. 



FIFTEENTH ANNUAL BEFOBT OF THE DIfiECTOB. 

SUBMITTSD TO THX TBU6TXX8 JAN. 18, 1904. 

To the Board of Trustees of the Missouri Botanical Garden: 

The following report on the Missouri Botanical Garden 
and the School of Botany therewith connected is respect- 
fully submitted in compliance with the rules of the Board. 
As was done with my tenth report,* this, which marks the 
passage of another convenient period of time, is made to 
present a resum^ of progress. 

Briefly stated, the broad purposes of the founder of the 
Garden, as indicated in his will,t were to maintain an 
attractive and instructive garden easily accessible to the 
public; to secure its utilization for research in botany, 
horticulture, vegetable pathology and allied sciences by 
equipping it with herbarium, library and laboratory con- 
veniences ; to educate capable gardeners ; and to promote 
a general knowledge of botany, botlrpure and applied. 

For the furtherance of these purposes, the Board of 
Trustees, on its organization, adopted the following general 
rules X for the guidance of the Director in planning and 
carrying out the work intrusted to him : — 

1. To continue or even augment the present ornamental features of 
the garden. 

2. To add to its botanical usefulness and interest by the introduction 
as opportunity offers of plants representative of the American flora, so 
that, other things being equal, these shall be largely represented and may 
even preponderate outside of the greenhouses, giving, then, in the 
garden, an epitome of the leading characteristics of our native flora. 

8. To «arry into execution, as rapidly as possible, a system of correctly 
naming and labeling all plants in the garden with the exception of such 



* Bept. Mo. Bot. Gard. 10 : 12. 

t Bept. Mo. Bot. Gard. 1 : 29. — See also Popular Science Monthly. 62 1 
193. 
{ Bept. Mo. Bot. Gard. 1 1 98. 
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as may be used In ribbon-gardening or for other exclnsiyely ornamental 
purposes. 

4. To provide lire-proof quarters for the Invaluable herbarium of the 
late Dr. George Engelmann^ and to Immediately mount it In the proper 
manner so as to Insure Its preservation and availability for sclentiAc use. 
Also, to provide for and add to the general herbarium (based on that of 
Bemhardl) now at the garden with the special object of ultimately 
making It complete In good representatives of American plants. 

5. To arrange, bind, and index the books and pamphlets at the garden. 
Also, to provide more ample but equally safe accommodations for the 
library, to bnng it up to date as rapidly as possible, to enter subscrip- 
tions for periodical publications, and to keep It abreast of the times, and 
in the most useful form, by the purchase of Important publications, as 
they shall appear, and by the proper Indexing of periodicals and pam- 
phlets. 

6. To secure a botanical museum, containing material needed for study 
or calculated to advance general or special knowledge of botany. 

7. To direct the main energy of research for the present toward assist- 
ing In the completion of a systematic account of the flowering plants of 
North America, by the publication of monographs of different Orders and 
Genera, Illustrated when this may seem desirable; and to specially culti- 
vate representatives of such groups for purposes of study. 

8. To gradually acquire and utilize facilltleB for research In vegetable 
histology and physiology, the diseases and Injuries of plants, and other 
branches of botany and horticulture, as special reason for developing one 
or the other may appear. 

9. To make the facilities of the garden useful In botanical and horticul- 
tural Instruction, as they Increase and opportunity for such work appears : 
meantime, In all feasible ways, to attract to the School of Botany students 
of promise, and to provide for their Instruction and the best use of their 
time as Investigators. 

10. To take steps looking to the appointment of six '^ garden pupils," — 
youths with at least an elementary English education, who shall be 
regarded as apprentices In the garden, worldng under the direction of the 
head gardener and foreman, and shall hold scholarships yielding 9800.00 
per year each, together with free lodging near or In the garden, and free 
tuition In the School of Botany ; and who, after having worked for six or 
more years (as shall ultimately prove best*) In the different departments of 
the garden, and proved proficient In Its practical work, may be admitted 
to examination for a certificate of proficiency In the theory and practice 
of gardening. 

11. To have In mind, In appointing associates for the Director, their 
special aptitude In some one of the branches Indicated above, so that 



* This time was subsequently reduced to four years. — Kept. Mo. Bot 
Gard. 4 : 17. 
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with each appointment the efficiency of the Institution for instraction 
and original work may be broadened and increased. 

I am pleased to have been able to show each year, and 
' to emphasize in the contrast afforded by this quinquennial 
summary, individual progress in nearly all of these specifi- 
cally named directions, and gratifying collective advance 
in achieving the broad purpose of the founder of the 
Garden. 

ORNAMENTAL FEATURES. 

The testimony of visitors shows that there is popular 
appreciation of the growing beauty of the Garden in 
which, though the area under cultivation for floricultural 
purposes has not been enlarged, varied planting alone 
makes a new impression of beauty each year, which is 
justified in fact by the yearly selection of more decorative 
species for planting. A large and continuing increase in 
the collections of certain kinds of tender plants, especi- 
ally orchids and bromeliads, makes this even truer of the 
plant houses than of the open-air plantations, while the 
provision of more and better growing-houses enables the 
gardeners to keep up a more uninterrupted succession of 
winter blooming plants in the main houses with the passage 
of each year. In one detail only, is the Garden less 
beautiful than when it came under the care of the Board, — 
for the ravages of the tornado of 1896 among the trees are 
repaired but slowly, although each year sees a betterment 
in this respect. 

During the year just closed, 405 consignments, compris- 
ing 66,790 plants or packets of seeds, were received for 
growth at the Garden. Of these, 4,221 , valued at $369.^5, 
were collected, and 24,310, valued at $1,701.70 were prop- 
agated by employees, the two comprising 58 of the 405 
entries; 6,103, representing 208 consignments and valued 
at $707.35, were presented or received in exchange for 
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material or publications from the Garden; and 329156, 
representing 139 entries, for which $3,032.18 was expended, 
were purchased. Of this expenditure, $1,300.18 was for 
plants for the North American tract. 

Among the notable gifts of the year should be men- 
tioned four magnificent Hawaiian tree-ferns, presented by 
Mr. James Gibb, whose interest was secured through Mr. 
Jared G. Smith, a former Assistant at the Garden ; two 
tree-ferns, presented by Dr. J. C. Willis, Director of the 
botanical garden at Peradeniya, Ceylon; a mature staminate 
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CONSiaNMENTS OF PLANTS. 



plant of Cycaa revoluta^ presented by Mr. W. T. James of 
Bermuda; and 78 orchids, presented by the New York 
Botanical Garden. 

The number of consignments of plants since 1898, with 
the average for the last five years, is presented on the 
accompanying diagram, which shows two periods of un- 
usual activity, the first, in 1900, due to the energy of Mr. 
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In 1898 the number of distinct species and varieties 
cultivated was found by inventory to be 8,009.* At the 
end of each subsequent year those reported as dropped 
from cultivation and those known to have been added have 
been footed up, and the net gain for the year noted.! 
For 1903, the records show a loss of 521 and an addition 
of 1,573, or a net increase for the year of 1,052. 

It is difficult, however, to keep close track of the 
annuals dropped from cultivation, or to get gardeners 
always to report the loss of what are intended to be per- 
manent plants, so that a quinquennial or other inventory 
is essential for the periodical correction of the records. 
Such an inventory, taken at the end of 1903, show^ that 
11,357 species and varieties are now actually in cultivation 
at the Garden. This number is 1,246 less than that given 
by the records (12,603; and even 184 less than the sum- 
mary of records gave at the end of 1902,} — the difference 
between the recorded and inventoried totals representing 
the accumulated errors of the records for five years. The 
verified increase of 3,348 shown by comparing the inven- 
tory summary of 1898 with that of 1903 is 41.8 per cent 
of the total at the end of 1898, or an average of about 8 
per cent for each of the last five years. The average 
number for the past five years is 9,683, or almost double 
the number estimated to be in cultivation in 1895. § The 
diagram on the following page shows the yearly growth in 
species and varieties cultivated. 

As in previous years, plants and seeds which could be 
spared have been seat to exchanging institutions and to 
investigators who have needed them for purposes of study, 
this distribution for 1903 reaching 506 plants and 95 
packets of seeds, collectively valued at $92.65. Surplus 



* Rept. Mo. Hot. Qard. 10: 15. 

t Rept. Mo. Hot. Qard. 11 : 13. 12 1 13. 13 1 18. 14 1 15. 
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decorative plants, including those removed from the beds 
at the approach of winter, as heretofore have been dis- 
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SPKCIS8 AND VARIBTIES CULTIVATBD. 

tributed to schools, hospitals, etc., the total of such dis- 
tributions for the year being 3,682, and the average for 
each of the last five years, 2,58K 

DIAGRAM O. 
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closely with the average for the 33 years covered by rec- 
ords, the daily mean being .4° F. below the average, for 
the entire year. The close seasonal comparability of the 
monthly means with the average is shown by the accom- 
panying diagram, Jane, alone, of the open months having 
been sufficiently (5°F.) below the average to appreciably 
interfere with the customary luxuriant growth of bedding 
plants, and such aquatics as Victoria. 
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MBAN TBICPERATURKS. 



The accompanying precipitation curve for the year, 
with average curve for the past 83 years, shows much 
greater deviation from the normal as represented by 
averages. The total precipitation for the year, as shown 
by the same records, is 3.39 in. less than the average. As 
the diagram shows, much of this deficiency in rainfall 
occurred in the spring and autumn months, so that it in- 
terfered materially with the successful transplantation of 
trees and shrubs at both seasons. It has proved possible, 
however, to maintain the decorative features of the Garden 
in a more than usually attractive manner through the entire 
open season. 

The distribution of labor through the several departments 
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cultivated under glass incident to the recent increases 
in plant houses; the better care that walks, buildings, 
fences, and other structures are now receiving; the in- 
creased labor demanded by trees and shrubbery since the 
planting of the North American tract; and the reduced 
expense of horticultural work. A considerable yearly 
fluctuation in labor required on the walks and lawns is 
largely connected with seasonal differences in precipitation. 
Toward the end of the year, a fire, which originated from 
a defective flue in the boiler pit from which the newer 
range of plant houses is heated, damaged the adjacent struc- 
tures to the extent of about $1,000.00. It chanced that 
about this point, in the hot and intermediate houses, were 
clustered most of the orchids and Platyceriums, and many 
other choice plants, and although the efficient service of 
the fire department reduced the loss on the buildings to an 
inconsiderable sum, the heat and smoke destroyed a large 
part of these collections and so seriously injured the remain- 
der that their recovery is likely to be at best a matter of 
several years' time. By the prompt action of the Board, 
however, I have been enabled to replace these collections 
by other plants of the same or equally decorative species, 
and it is expected that the early spring will find the orchid 
collection as large, varied and interesting as before the 
fire. In connection with this loss, I wish to record my 
appreciation of the courteous action of the New York 
Botanical Garden, the Director of which. Dr. N. L. Brit- 
ton, immediately offered us such duplicates as could be 
spared from its collections ; and a consignment of 80 plants, 
representing 78 species of orchids, was received from this 
source as soon as the buildings were sufficiently repaired 
for their reception. 

VISITORS. 

The total number of oersons who visited the Garden 
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open Sunday afternoon in June, and 10,692 for that in 
September, leaving 57,831 for the week-days of the year. 
The total for the year has been exceeded twice since 
records have been kept: in 1901, when 91,262 visitors 
were reported, and in 1902, when 112,314 were counted. 
In each of these years the visitors on the two Sunday 
afternoons when, under Mr. Shaw's will, the Garden is 
opened, were nearly twice as numerous as in 1903. The 
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VISITORS ON WBEK*DAYS. 



number of week-day visitors has been passed once, in 1902, 
when an unusual interest in the Garden was aroused in 
May,* but except for that year it is greater than shown 
by any other record. 

The distribution of week-day visitors through the season 
is indicated on the accompanying diagram, on which, for 
comparison, are placed the curve for 1902 and the average 
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curve for the entire period covered by records with the ex- 
ception of the aberrant year 1902. 

This diagram is interesting as showing the increased 
number of visitors during the open season, in comparison 
with the average for years prior to 1902; the great in- 
crease during the latter year, for which reasons were as- 
signed in my last report; the small but still noticeable 
effect produced by special attractions out of the spring or 
summer, as indicated by the slight rise in the curve for 
November, at which time a display was made of several 
thousand plants representing some 300 carefully selected 
and weU-grown varieties of chrysanthemums; and the 
falling off of country visitors attracted by the St. Louis 
Fair in October, of whom, formerly, two or three 
thousand flocked to the Oarden on a single day, when the 
weather was favorable. Except for the November aberra- 
tion, this curve for 1908 may be taken as a fair repre- 
sentation of the normal seasonal distribution of visitors, 
who reach their smallest number in the coldest month, 
February, gradually increase until August, when out-of- 
door life in this latitude is at its maximum — except for 
July, during which month the exodus from the city and 
the sense of heat discomfort are greatest, and come in 
lessening numbers as the cool weather of autumn sets in, 
the falling off being very rapid after the bedding plants 
have been destroyed by frost, usually late in October. 

The appended diagram summarizing the Sunday visitors 
shows once more very clearly the great fluctuation in num- 
bers from year to year and the consequent influence of the 
records for these two open Sunday afternoons on the totals 
for any given year. 

NATIVE PLANTS. 

Whftn estAhlished. the new svnoDtical tract of some 



24 



MISSOURI BOTANICAL GARDEN. 



plants,* is expected to be not only instructive but one of 
the most attractive parts of the Garden, its configuration 
being good and the treatment that of an open park in which 
a liberal use of hardy perennials will afford desirable color. 
Nearly all of the material needed for this plantation is now 
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in place, and the tract is supplied with water and drainage 
facilities ; but a succession of tidying winters has held back 
the development of the trees to such an extent that the 
landscape effect of the planting will not be realized for 
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of the plan of planting — which exemplifies the sequence of 
Orders in the Bentham and Hooker classification, the walks 
in this part of the grounds have not yet been made, and 
are not likely to be constructed until the trees are well 
developed and increasing resort to this collection indicates 
a need of them, since it is thought better to afford the 
comfort of a turf walk through the grounds as long as 
possible, than to provide at once the harder artificial paths 
that will ultimately be necessary. 

NAMING AND LABELING PLANTS. 

One of the most important and difiicult features of 
museum administration is the provision of adequate labels 
with the specimens that are displayed. A collection of 
living plants is essentially a museum collection, but the dif- 
ficulty of naming and labeling them is far greater than in ' 
the case of a museum in the ordinary sense — where they 
may be kept under lock and key, or of a zoological garden 
in which the number of both species and individuals is 
relatively small while the latter are usually large and of 
sufiicient individual value to lead to the prompt replacement 
of those which may die. The naming of collections in 
gardens of any size is notoriously bad, except for the 
relatively few that are being critically studied, and the 
Missouri Botanical Garden is probably not much better or 
worse than comparable institutions ; but an effort has been 
made from the first to see that each plant or clump of 
plants is provided with a legible label giving its common 
name, the scientific name under which it was received — 
standardized by the Index Eewensis where possible, its 
geographical range, and a key number by which its indi- 
vidual history may be traced in the office records.* In this 
way, if the name has been correctly ascertained, sufficient 
information is given on a small and unobtrusive label to 

* Rept. Mo. Bot. Gard. 6 1 U, 15. 



26 MISSOURI BOTANICAL GARDEN. 

enable a person interested to obtain further information by 
reference to easily accessible books , or to order a desirable 
species from dealers in case he wishes to procure it for 
cultivation. 

THE HERBARIUM. 

Though the maintenance force in the herbarium has 
been kept always at the minimum consistent with the pre- 
servation of the collections in a reasonably usable condi- 
tion, uninterrupted if fluctuating growth has been noted 
each year. In 1903, 37,408 specimens were incorporated. 
Of these, 8,964, valued (unmounted) at $198.20, were 
presented or received by way of exchange; 9,020, valued 
at $451.00, were collected by employees of the Garden; 701 
were cryptogams belonging to the Bernhardi herbarium, 
bought many years before hia death by Mr. Shaw;* and 
24,424 were purchased. The expenditure for the year on 
herbarium specimens and supplies was $2,596.98. Among 
the collections incorporated this year were 3,014 sheets col- 
lected by the Director in Madeira, Alaska, etc., 3,098 from 
the Chapman collection, 1,261 from the Broadhead her- 
barium, 1,750 of Krieger's Saxon fungi, 1,350 of Raben- 
horst's European mosses and 59 ^Engelmann sheets. 
Duplicate material to the extent of 1,074 specimens, valued 
at $53.70, was distributed to correspondents in 1903. 

The total number of specimens in the herbarium is now 
465,205, an increase of 157,745, or 51.3 percent, over the 
number reported at the end of 1898. t As is shown by the ac- 
companying diagram, this increase in incorporated material, 
which averages about 10 per cent for each of the last five 
years, was chiefly effected in 1899, 1902 and 1903, in 
which years large accumulations of unmounted, and there- 
fore unrecorded, material were mounted and inserted. This 



* Beot. Mo. Bot. Gard. H s 19. 
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growth in the herbarium has necessitated the removal of a 
part of it from the administration building to the old 
museum, but as this building is of fireproof construction the 
only resulting disadvantage is somewhat greater difficulty 
in consulting certain groups in the collection. 
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The herbarium, so far as now mounted, consists of: 



The Bngelmann Herbariam (aU groaps) aboat . . 
The General Herbariam: — 

Higher plants. 

The J.J. Bemhardl Herbariam 61,388 
The J. H. Bedfleld Herbariam 16,447 
The Starteyaat and Smith Her- 
bariam 7,446 

The Oastav Jenny Herbariam . 4,172 

The Chapman Herbariam* . . 8,536 

Other specimens 237,730 380,669 



97,869 specimens. 



Thallophytes. 

The J. J. Bemhardl Herbariam 

' The Qastav Jenny Herbariam . 

Other specimens 

Making a total of ... . 
Valaedat 



610 
1,669 
84,408 86,677 



ic 



t€ 



466,206 " 

$69,780 76 t 
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In addition to the herbarium proper, the following ma-^ 
terial should be noted : — 



Wood specimens of various sizes .... 1^027 

Wood veneers by Hough and others . . 2^854 

Microscope slides by Penhallow and others 1^051 

Together 4,492 



valued at #100 00 
" " 165 00 
" « 250 00 



it 



u 



•515 00 



THE LIBBABY. 



As in earlier years, a satisfactory growth of the library is 
to be noted. In 1903, 353 books, valued at $651.40, and 
169 pamphlets, valued at $46.45, were presented or re- 
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ceived in exchange for Garden publications; and 505 
books and 11 pamphlets were obtuned by purchase. 
The present total, therefore, is 42,262 books and 
pamphlets, or an increase of 9,618, or 29.4 per cent, 
over the 32,643 contained in the library at the end of 
1898.* This is an average of about 6 per cent for each of 
the last five years, the exact distribution of the growth 
being indicated by the accompanying diagram which shows 
that the customary growth was experienced in 1903, that 
for the preceding year havincr } '^-r crr^at. 
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Though fewer cards have been written at the Garden 
than usaaly the card index was enlarged in 1903 by the 
incorporation of 8,263 cards, of which 1,872 were written 
by employees^ 1,067 were presented, and 5,324 were pur- 
chased, the expenditure for cards and cases amounting to 
$46.07. The total is now 311,218, an increase of 66,533 
over the number at the end of 1898 . This increase, shown 
on the accompanying diagram, amounts to 27.7 per cent of 
the number recorded at the end of 1898,* or about 5.5 per 
cent for each of the last five years . 

DIAGRAM K. 
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The Secretary's statement shows that in 1903, $3,026 70 
was spent for library purchases and binding, — in the 
latter of which directions unusual progress has been made 
this year though many of the large sets of serials, which 
have come to us unbound, are still in this condition. 
As with the herbarium, the library has so far outgrown its 
quarters in the administration building as to necessitate 
the removal of many books to the old museum, but the 
subject classification adopted on the shelves renders these 
scarcely less accessible than the others, and they are as 
safely housed. 
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As now constituted, the library contains : — -- 



Pamphlets 
Books . 



22,788 
19,408 

42,196 Yslaed at 



Manuscript volames .... 

Totol , . . . 42,262 '^ 

Index cards 311,218 *' 

Total valuation of library . . 



tt 



•70^480 85 
800 00 

#71,230 85 
3,112 18 

#74,348 03 



The distinct serial publications now received number 
1,185, of which 99 represent subscriptions, and 1,686, 
issued by 831 institutions or publishers, are received in 
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exchange for the Reports of the Garden. With so large a 
list of periodicals referring to a limited subject, increase is 
not rapidly made, but 255, or 27.4 per cent, have been 
added to the 930 recorded five years ago, — an average of 
about 5.5 per cent for each of the last five years. 

In 1903, 235 copies of the now antiquated little handbook 
of the Grarden were sold, and a large number of copies have 
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THE MUSEUM. 

As has been reported from year to year, this single 
part of the plan of Mr. Shaw and of the Board of Trustees 
has been neglected because of the necessity of using the 
existing small museum building for other purposes. When- 
ever it shall be freed from such use, I hope to arrange in 
the building an instructive and attractive synoptical collec- 
tion » supplementing those furnished by the living plants of 
the Garden. In the meantime, considerable reserve 
research material, not of a character to be publicly displayed, 
is being received and stored in one way or another, and 
utilized as occasion offers. 

BESEABGH AND USE OF FACILITIES. 

As was contemplated in the first outline of the policy of 
the Board, quoted above, the principal research work of 
the Garden has been concentrated on the North American 
flora, and during the five years just ended, five mono- 
graphic studies of groups of plants pertaining wholly or in 
large part to this flora have been published in the Garden 
Reports. Horticultural botany has likewise received 
attention, as have the ecology and teratology of plants. 
For several years the Garden has been made the head- 
quarters for a laboratory directed by Dr. Hermann von 
Schrenk of the United States Department of Agriculture, in 
which much useful work has been done on the diseases 
of cultivated plants, the causes and prevention of decay 
in timber, and other economic questions of vast material 
importance. Dr. von Schrenk having provided, among 
other things, a greenhouse especially devoted to experi- 
mental plant growth in these directions. 

Prnviflinn in now hpiiKr mnrlA for a n>ivfn^>iAmi/^fl1 Uhnr. 
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the use of this laboratory, on its completion and equip- 
ment, has been placed at the disposal of Mr. J. B. Nagel- 
voort, an expert plant chemist, who is desirous of devoting 
the greater part of his time for some years to a study of 
the active principles of plants, which it is proposed to have 
cultivated for this purpose under his direction. 

In every feasible way the library, herbarium and living 
collections of the Garden are made useful to investigators, 
whether connected with the institution or not. When they 
can be used here, every possible facility for their use is 
given visiting botanists. When this is not possible, they 
are sent to trustworthy persons or institutions, when their 
safe return is guaranteed; and, except for specimens or 
books of especial value which could not be replaced in 
case of loss or those in constant use, the Garden has always 
stood ready to place its library and collections for a rea- 
sonable time at the disposal of the botanical departments 
of colleges, or of capable investigators not having official 
connection with the centers of learning. 

THE SCHOOL OF BOTANY. 

At the end of the last college year, Dr. Hermann von 
Schrenk, who had been on the instructional force of the 
School of Botany of Washington University for six years, 
withdrew to devote his entire time to his important admin- 
istration and research duties under the Government. His 
place was taken by Dr. J. A. Harris, who had held the 
position of Botanical Assistant at the Garden for two years; 
and Mr. S. M. Coulter, who had been an instructor since 
the early part of 1901, was promoted to a newly estab- 
lished assistant professorship in the department. 

In connection with a newly established department of 
zoology, an arrangement was this^ year effected by which 
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each of three weekly periods for a half year, were re- 
placed by a joint course caUed Biology 1, of five weekly 
periods for the same time, — the other electlves remaining 
anchanged. 

Both beginning and advanced classes in the School of 
Botany have shown small bat gratifying increase in 
numbers » which it is hoped may be still greater as the 
University enlarges after removal to its new site. At the 
last commencement of Washington University, the degree 
of Master was conferred on Miss Caroline Rumbold and 
Mr. Perley Spaulding, and that of Doctor, on Mr. J. A. 
Harris, the major work of all of whom was in botany. At 
present one candidate for the Master's degree, and three for 
the Doctor's degree, with botany as a major, are enrolled 
at the University. 

OABDEN PUPILS. 

As has been reported each year, the expressed intention 
of the founder of the Garden to afford theoretical and 
practical training in gardening has received earnest care. 

In March last, Bruno Nehrling, who had completed the 
required work and parsed a satisfactory examination, was 
granted the prescribed certificate, and the scholarship so 
vacated, and one freed by the withdrawal of Oliver 
Marker, were awarded on the result of competitive examin- 
ation to Shelby C. Jones of Chicago, and Walter Hum- 
mel of Milwaukee. On the nomination of the State 
Horticultural Society, G. D. Schulte was given a scholar- 
ship formerly held on the same nomination by Robert 
Meyer, resigned ; and on the nomination of the St. Louis 
Florists' Club, Walter Gillies was given a scholarship for- 
merly held on the same nomination by William Polst, re- 
signed. Two pupils are expected to complete their work 
in March next, and an announcement that the scholarshios 
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The coarse of instruction is indicated in detail on the 
appended table. 
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and have received certificates attesting this fact, and a 
number of others have taken a part of the work, several 
of them without the advantage of scholarship grants. 
Most of these pupils who have completed or largely per* 
formed the work offered, have left the Garden for useful 
positions ; and the development of the earlier graduates of 
the school of gardening gives, each year, increasing and 
gratifying evidence of Mr. Shaw's wisdom in providing 
for it. 

THE GARDEN STAFF. 

At the beginning of the year, Mr. James Gumey, who 
for many years before Mr. Shaw's death was his Head 
Gardener, and had continued in that capacity since the 
establishment of the Garden on its present basis, retired 
from active service on account of his advanced age. By 
action duly sanctioned by the Board, he has been made 
Head Gardener Emeritus, with merely nominal advisory 
duties, and has thus been given opportunity to devote to 
the improvement of decorative plants, the larger part of 
the time formerly employed in looking after the details of 
gardening • 

On the retirement of Mr. Gumey from active service,, 
the office of Superintendent was created, and Mr. H. C. 
Irish, who for a number of years has been Horticultural 
Assistant at the office, was appointed to this new position,, 
with responsibility for the general maintenance of the 
proi)erty in addition to the details of gardening, instruc- 
tion of pupils, and horticultural research, in all of which, 
he has rendered most efficient service. 

In the autumn. Dr. Harris resigned his position as. 
Botanical Assistant, to accept an instructorship in the*- 
School of Botany of Washington University, and his place- 
wfLfl taken bv Mr. Aaron G. Johnson, a student in the* 
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has resamed his place as stenographer, after an absence of 
a year and a half. In the library, no changes have been 
made except that Miss Mary A. Norton withdrew at the 
beginning of the year, no appointment being as yet made 
to the vacant position. Miss Eva Perles, as in 1902, con- 
tinuing to give assistance in checking accessions, indexing 
illustrations, etc. During the greater part of the year, in 
addition to the services of an extra mounter, the herbarium 
has received the care of Miss Florence Thiell, who has been 
occupied with the incorporation of newly mounted mate- 
rial, etc. 

SPECIAL TESTAMENTARY PROVISIONS. 

Three annual events provided for in the will of Mr, Shaw 
have taken place, as follows: — 

The annual flower sermon was preached in Christ Church 
Cathedral, St. Louis, on the morning of May 14th, by 
Eev. William A. Guerry, Chaplain of the University of the 
South. 

The fourteenth banquet to the Trustees of the Garden 
and their guests was given at the Southern Hotel, on the 
evening of January Ist, 1904, having been deferred from 
the usual time in May, so that gentlemen in attendance on 
the national scientific meetings, held in St. Louis in Con- 
vocation Week, might be invited. About 240 guests, 
including many distinguished educators and investigators, 
were present. Speeches appropriate to the occasion were 
made by President Carroll D. Wright, of the American 
Association for the Advancement of Science, Hon. 
David E. Francis, of St. Louis, President David S. 
.Jordan, of the Leland Stanford Junior University, Mr. 
.Smith P. Gait, of St. Louis, Dr. James Fletcher, of the 
•Canadian Central Experimental Farm, the Director of the 
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The f onrteenth banquet to the gardeners of the institu- 
tion was given at the Mercantile Club on the evening of 
Friday, December 11, 1903. Seventy-two persons were 
present, including — in addition to representatives of the 
Board of Trustees, the office staff, the instructional force 
of the School of Botany, and investigators working at the 
Garden — the gardeners and senior garden pupils of the 
institution, local florists, horticulturists, market gardeners 
and seedsmen, a number of gentlemen connected with tho 
approaching World's Fair, and the Secretary of the Ameri- 
can Pomological Society. After the dinner, an account of 
the uses being made of horticulture in the broad sense at 
the Exposition was given by Mr. G. £. Kessler, Landscape 
Gardener, Dr. Tarleton H. Bean, Chief of the Department 
of Forestry, Fisheries and Game, and Professor F. W. 
Taylor, Chief of the Department of Horticulture and 
Agriculture, of the Exposition,who illustrated their remarks 
by lantern views showing plans and progress effected. 
M. J. Vacherot, Architect of the Parks and Gardens of 
Paris, was the last speaker of the evening. 

As in 1902, no flower show was held in the city, so that 
again no claim has been made for the premiums provided 
for in the will of the founder of the Garden. 

Very respectfully, 

William Tbelease, 

Director. 
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SCIENTIFIC PAPEES- 



AN ECOLOGICAL COMPARISON OF BOMB TYPICAL SWAMP 

ABEAS.* 

BY SAMUEL MOZTDB COULTEB. 

In the preparation of the present paper the writet has 
undertaken the presentation of generally known facts re- 
garding the swamp areas investigated, as a foundation for 
a future working out of the problems there suggested. It 
is intended to be a collection and grouping together of these 
data and so may be regarded as a necessary preliminary to 
such work as may be done hereafter in this field by the 
writer or by others. 

The discussion of the various types of swamp which are 
here compared must necessarily consist of a description of 
the present topographical condition of each area, together 
with a summary of the principal plant forms which char- 
acterize it. Hence this paper may be considered as a brief 
presentation of the similarities and differences between 
certain swamp areas » expressed in terms of physiography 
and taxonomy, while the geological history and dynamics 
of each area are reserved until they can be studied in detail. 
Numerous interesting problems have presented themselves 
during the collection of these data and a few of them are 
mentioned in the paper. It is hoped that some of them 
may be taken up by others and the results of such investi- 
gation added to the too meager working library of the 
ecologist. The materials for this paper have been gathered 
during various ecological trips in the last three years, and 

* A thesis presented to the Facnlty of Washington University^ in can- 
didacy for the degree of Ph. D., April, 1908. 

(39) 
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the work has been done partly in connection with the 
Hull Biological Laboratory, University of Chicago, and 
partly in connection with the Shaw School of Botany, 
Saint Louis. The author herein acknowledges with grati- 
tude the kindly assistance of his associates in both these 
laboratories, and, especially, the helpful suggestions of 
Professor John M. Coulter and Doctor Henry C. Cowles of 
the University of Chicago, and Professor William Trelease 
of the Shaw School of Botany. The maps and photo- 
graphs were made by the author especially for this paper. 

OENEBAL VIEW OF THE ABEAS STUDIED. 

The areas investigated mostly lie along a line about 80O 
miles long running from near Mackinac Island, Michigan, 
southwesterly to the vicinity of Paragould, Arkansas, as 
indicated in the accompan3ing map. (Frontispiece.) 

These studies comprise the following : — 

1. A drained swamp along the Crooked Eiver in the 
northern part of the lower Michigan peninsula. 

2. An undrained tamarack-black spruce swamp sur- 
rounding a small lake on North Manitou Island, Michigan. 

3. A slewly drained arbor-vitae swamp lying along the 
outlet into Lake Michigan of a larger lake on the same 
island. 

4. The small, swampy lakes south of Chicago: Lake 
Calumet as a type. 

5. Horse-shoe Lake in southwestern Illinois, an old ox- 
bow cut off from the Mississippi Kiver. 

6. A cypress-tupelo gum swamp along the Saint Francia 
Blver in northeastern Arkansas. 

1. RIVBR SWAMP AliONO CROOKED BIYBR. 

At the mouth of the Cheboygan Biver, near the northern 
extremitv of the lower Michi&ran peninsula, a dam has been 
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a number of connecting lakes above it, and rendered slug- 
gish the current in the small rivers uniting them. A large 
tract of country is now in a swampy condition on this ac- 
count, many adjacent forest trees have been drowned out 
and it is probable that the flora has materially changed 
from its former condition. A precisely similar tract re- 
sulting from a like cause may be observed along Carp 
Lake in Leelanaw County, Michigan, where the water level 
has been raised about nine feet by a dam. (Plate 2.) The 
present flora in these two areas is remarkably similar. The 
tree zone or part farthest back from the Crooked Biver 
channel shows a large number of tamaracks (Larix Amer- 
icana) probably indicating that the drainage is poor, the 
back water evidently not changing very rapidly. The 
arbor-vitae (Thuya occidentalis) and black spruce (Picea 
nigra) are almost equally prominent with the tamarack, 
while the white pine (Pinus Strobus), the Norway pine 
(P. resinosa), the balsam fir (Abies balsamea), the white 
ash (Fraxinus Americana) and the red maple (Acer ru- 
brum) are the most important secondary trees. 

The principal shrubs bordering the channels are the 
leather leaf (Cassandra calyculata), Potentilla fruticosa^ 
Comus circinata, C. stolonifera, Alnus incana and Salix 
glaucophylla. The most prominent herbs in this land mar- 
gin are the Joe-pye weed and boneset (Eupatorium pur- 
pureum and E. perfoliatum). Lobelia cardinalis and L. 
syphilitica, Impatiens fulva. Polygonum amphibium and 
Osmunda regalis, the latter fern forming dense fringes 
overhanging the water's edge. In places where the chan- 
nel is less defined, the low banks permit the spreading of 
the water and this land margin gives way to a water margin 
with a flora varying to meet the changed condition. Here 
are found great areas of Phragmites communis, Typha lati- 
folia,Scirpuslacustris and Menyanthes trif oliata with Sagit- 

foY^o iroinoKilia nnA Tria vAraiAnlnr in flmn.1lAr niif/>}ififl. Tn 
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mogeton natans, YalliBiieria spiralis, Naias flexilis and 
species of CeratophjUum and M3n:iophyllum are abundant. 

The narrower portions of tlie water way, wliich extends 
almost to Petoskej, are kept pretty well cleared of aquatic 
vegetation by small steamers and lumber rafts. It is likely 
that the artificial maintenance of the water at near its pres- 
sent level will retard the natural process of filling this area 
and consequently alter the succession of floral types. 

At the outlet of Walloon Lake near Petoskey, the chan- 
nel is more definite, the stream is more rapid and the flora 
is more particularly that of a real land margin, the forms 
being generally such as are found in a very moist woods. 
The appended list shows the nature of the flora in the 
Walloon River area. 

Acer mbmin. Leersia oryzoides. 

Aralla nudlcaulis. Lonicera glanca. 

Aralia racemosa. Ludwigta palustris. 

Aspidium thelypteris. Lycopns Virginicus. 

Apocynnm androsaemifoUum. Mentha Canadensis. 

Bidens connata. Menyanthes trifollata. 

Caltha palustris. Myrlca Gale. 

Campanula aparinoides. Plantago major. 

Cicata bulbifera, Bhas Toxicodendron. 

Conocephalas conlcas. Bosa Carolina. 

Dalibarda repens. Bab as trifloras. 

Equlsetam aryense. Bamex verticiUatas. 

Equisetamlimosum. Salix lacida. 

Galium asprellum. Solanam Dulcamara. 

Galium triflorum. SoUdago patula. 

Gaultheria procumbens> ThaUctrum purpurascens. 

Gentiana Andrewsii. Trlentalis Americana. 

Hydrocotyle Americana. Uimus Americana. 

Lathyrus palustris. Viola blanda. 

2. UNDRAINHD SWAMP. 

The undrained tamarack and black spruce swamp is typi- 
calljr represented on the island of North Manitou. Here is 
a small decadent lake without an outlet which is gradually 
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The peat mosses which thrive so loxoriantlj in poorly 
drained conditions are among the pioneer forms concerned 
in this process, while the cranberry (Vaccinium macrocar- 




pon) quickly follows and soon forms a foothold for the 
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crowding on the shrubs, and back of these, the hemlock- 
maple-beech forest is encroaching on the conifers. Whit- 
ford * has alluded to the succession of forms in this and 
similar areas. The flora here is notably peculiar, being de- 
cidedly different from any other area on the same island 
and almost exactly similar to that found in like localities 
elsewhere in the United States and in Europe. Some of 
the noticeable features of these swamps are the^ follow- 
ing : — 

1. Large proportion of evergreens, both of the conifer- 
ous and broad-leaved types. 

2. Pronounced xerophytic flora, i. e., a flora adapted to 
resist transpiration, the leaves cricoid or pinoid, often 
vertical, covered with glaucous bloom, rarely pubescent. 

3. Prevalence of carnivorous plants, Sarracenia purpurea 
and Drosera rotundif olia. 

4. Abundance of forms bearing fleshy fruits, well 
adapted to seed dispersal by birds. 

The much discussed question as to the prevalence of so- 
called xerophytic structures in these peat bogs is still an 
open one. Many suggestions have been made in the 
attempt to account for the apparent efforts of these 
swamp plants to protect themselves against loss of water 
by transpiration, while their environment seems to indicate 
that their water supply is unfailing and the adaptations 
for such protection unnecessary. It now seems probable 
that this "xerophytic** structure is due to some other 
cause than the mere effort to protect against water loss. 

Eihlman f is of the opinion that the xerophytic structure 
belongs to northern forms which are exposed to strong 

* Whitford, H. K.^ The Genetic Development of the Forests of North- 
ern Michigan; A study in Physiographic Ecology. (Bot. Gaz. 81:813. 
1901.) 

t KiHLMAN^ Pflanzenbioloidsche Stndlen ans Russisch-Lappland. 
(Acta 8oc. z ' " 
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winds and the coincident cooling of the earth* Johannsen * 
holds that these stnictoral conditions are called forth by 
the reduced absorptive ability of the roots on account of 
an insufficient oxygen supply. Warming t adds to the 
above his belief that the xerophytic structure was re- 
quired because the stomata had lost the power to close 
themselves. H. Nillson X has arrived at the definite con- 
clusion that the xerophytic structure stands in Intimate 
connection with the paucity of nourishment in the soil. 

The zonal distribution of plants is well illustrated in 
these tamarack swamps. Within the surrounding forest 
of maple, beech and hemlock, the real swamp area is 
found. The surface of the peaty soil is covered with 
Sphagnum and this zone is dominated by Larix Ameri- 
cana and Picea nigra. 

Thuya occidentalis is next in importance and Acer 
rubrum, Betula lutea and Pyrus Americana are among the 
most noticeable of the remaining trees, though they are 
only occasionally found. Beginning in this zone and ex- 
tending to the water's edge is an immense tangle of waist 
high shrubbery in which the leather leaf is most pre- 
dominant, closely followed by Ealmia glauca, Yaccinium 
Canadense, Gaylussacia resinosa, Ilex verticillata, Nemo- 
panthes fascicularis and Pyrus arbutifolia. In more open 
spots the marsh fern ( Aspidium thelypteris) is exceedingly 
abundant while the Osmundas are equally so in the tree zone. 
The lake margin is very poorly defined, the shrub zone 
being more or less predominant in different localities. The 
most typical forms near the water margin are Potentilla 
palustris, Menyanthes trifoliata, Dulichium spathaceum, 
Lysimachia thyrsiflora, Cicuta bulbifera and Scutellaria 
galericulata, while the creeping snowberry, Chiogenes 

* JoHANKSKK, Flante fysioligl. 824. 



46 MISSOUBI BOTANICAL GARDEN. 

serpyllifolia, is found overninning aU the areas described 
above. Oaultheria procumbens, Sarracenia purpurea 
and Drosera rotundifolia are likewise common but not 
confined to any particular zone. 

Coming into the open water, Polygonum Hartwrightii» 
Phragmites communis, Typha latifolia and Nuphar advena 
complete the list of common and typical forms. 

In a peat bog in the vicinity of Mount Eatahdin, Maine 
(Plate 6), the filUng up of the depression had progressed 
farther and there was little open water remaining. 
Although this area is 2,600 feet above tide water, there 
is found a considerable similarity between the species rep- 
resented there and those in the northern Michigan swamp. 
Larix Americana is very scarce in the Maine region, though 
the lumbermen say that a number of years ago it waa 
plentiful but was killed off by *^ borers.'' In any case the 
dominant tree now found about this swamp is the black 
spruce, Picea nigra. 

These trees are very small upon the east side, larger on 
the north, where are found a number of trees of Thuya 
occidentalis also, and largest upon the west side where 
Pyrus Americana is associated with the spruce. It is 
practically the only tree on the south side. 

Among the shrubs characterizing the Northern Michigan 
area, there were found here Cassandra calyculata. Nemo* 
panthes fascicularis, Ealmia glauca and Pyrus arbutifolia. 
Yaccinium Canadense is found in the neighboring thickets ; 
and in the bog itself are found Y. Oxycoccus, Y. uligino- 
sum and Y. Yitis-Idaea. 

The strictly water forms, Potentillapalustris, Menyanthes 
trifoliata. Polygonum Hartwrightil, Phragmites communis 
and Typha latifolia were not found in the Maine swamp : 
as has been already stated there is little open water left. 
In the wettest places species of Sphagnum, Scheuchzeria 
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istic plant in the shrub zone. The character plants found 
in the Eatahdin region and not in Michigan are Carex 
miliaria, Eriophorum gracile, Ledum latifolium, Viburnum 
cassinoides, Smilacina trifolia Empetrum nigrum. 

In a small sphagnum bog on Long Island, New York, 
there was observed a still later condition in which the 
water was practically all gone, except in small depressions 
where the Sphagnum is growing luxuriantly. Associated 
with the Sphagnum or growing in a habitat slightly 
elevated above it, are Aspidium thelypteris, Onoclea sensi- 
bills, Osmunda cinnamomea, Impatiens fulva, Elodes 
campanulata, Hydrocotyle Americana, Mimulus ringens, 
Bhexia Yirginica, Eupatorium perforatum , E. purpureum, 
Asclepias incarnata, Subus hispidus and Alnus serrulata. 
It will be readily observed that this association suggests a 
brookside flora rather than that of a sphagnum swamp, and 
it is probably due to the fact that as the vegetation 
increased, areas were elevated somewhat and the water was 
gradually drawn off into small channels, thus giving the 
area a little better drainage. 

The Sphagnum still clings to those depressions where 
the drainage is slow. 

Sarracenia purpurea and Drosera rotundif olia have been 
reported from this locality, but they could not be found at 
the time these observations were made. If these forms are 
disappearing, it would tend to corroborate the above 
hypothesis. The marginal flora is becoming heath-like, 
the most characteristic forms being Alnus serrulata, Myrica 
cerif era, Finns Strobus saplings, Juniperus Yirginiana, Vac- 
cinium Canadense, Chrysanthemum Leucanthemum, Ana- 
phalis margaritacea, Epigaea repens, Polytrichum commune 
and Cladonia rangiferina. 

8. SLOWLT DRAINXD SWAMP. 
4 1- 1^-. 1^1 XI i.u^ ^ J :u^ J _i •_ -e J 
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marshy with the exception of the northeastern end, where 
the lower level of the ground has permitted an outlet into 
Lake Michigan. (Plate 7.) As no large volume of water 
overflows, it has not succeeded in cutting out a well-defined 
channel. The rapidly growing vegetation has assisted in 
the partial damming of this small stream, so that it has 
gradually spread out until quite a large area is now occupied 
by its meanderings. The current, although exceedingly 
sluggish, has a general onward movement, slowly changing 
the water about the roots of the vegetation. Probably 
from this cause or one related to it, the vegetation is strik- 
ingly different from that in the last described area. The 
largest tree in this swamp is the white pine (Pinus Strobus) , 
but the dominant one is the arbor- vitae (Thuya occiden- 
talis), here growing to great size, fifty feet in height and 
twenty inches in diameter. A great many dead and dying 
trees are found, but whether they have lived out their nat- 
ural existence or died from lack of sufficient nourishment, 
it is impossible to say. The fall of these dead trees has 
been attended by the uplifting of great masses of earth and 
organic debris which have united to form large hummocks 
throughout the swamp and the existence of these hummocks 
has determined the vegetation to a great degree. This great 
tract of trees and undergrowth amid a mass of fallen logs 
and brush forms a dense jungle of vegetation which is 
almost impenetrable. 

Next in importance to the arbor-vitae comes the white 
ash (Fraxinus Americana), the only deciduous tree ob- 
served except an occasional yellow birch (Betula lutea} 
encroaching, from the marginal forests. Abies balsamea 
is frequently found here. In a rather similar area studied 
on Beaver Island, Mich., the tamarack is quite abundant 
as is also the paper birch (Betula papyrifera). The prin- 
cipal shrubs occurring near the margin or upon the hum- 
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is a typical dense shade shrub, is found abundantly. On 
Beaver Island there are added Salix rostrata, Populus bal- 
samifera and Ledum latifolium. Among the herbs, the 
shade loving ferns, Osmunda regalis, Botryohium Virgini- 
anum and Cystopteris bulbifera are prominent, while in 
the more open spots where there is abundance of water, 
Scutellaria lateriflora, Lycopus Yirginicus, Impatiens pal- 
lida, and Epllobium coloratum are most characteristic. In 
the Beaver Island area the swamp is much drier and soil 
herbs are more typical. 

Among these Symplocarpus foetidus is very common. 
The most abundant low herbs in both areas are Linnaea 
borealis, Dalibarda repens, Viola blanda, Coptis trifolia, 
Cbiogenes serpyllifolia, Clintonia borealis and Galium 
triflorum. Marchantia and Conocephalus grow abundantly 
in the wetter places while the mosses luxuriate upon the 
logs. Hypnum crista-castrensis, Climacium dendroides, 
Thuidium delicatulum, Dicranum scoparium, Mnium syl- 
vaticum and Sphagnum squarrosum are among the domi- 
nant forms. Later stages in the history of the arbor-vitae 
swamp may be observed in the region about Little Traverse 
Bay on the main land. 

Along the outlet of Soaring Brook, the conditions are 
mesophytic at present, though the most characteristic 
plants are still the same as those in the typical area just 
described. Associated with them, however, are the rap- 
idly encroaching plants one might expect to find in such a 
mesophytic area, and here may be seen the probable 
destiny of the arbor-vitae swamp. Notable among these 
plants are Aralia nudicaulis, Trientalis Americana, Lyco- 
podium lucidulum, Cornus Canadensis, Maianthemum 
Canadense and Streptopus roseus. 

4. THE PRAIRIE SWAMPS ABOUT CHICAQO. 



50 MISSOURI BOTANICAL GABDEN. 

lakes of this series lie between Lakes Calumet and Michi* 
gan, representing various stages in the history of the 
pond from the open water to the typical prairie or forest. 
Lake Calumet is three and one-half by one and one-half 
miles in extent and its drainage is somewhat peculiar. Li 
the southeast comer begins a stream, the first 200 yards 
of which forms the main stem of a Y. One of the arms 
of the Y stretches southward forming the Calumet Biver 
which, with its tributaries, drains a large section of the 
surrounding country. The other arm turns north and, 
after a somewhat tortuous course of six miles, flows into 
Lake Michigan. At some periods of the year, the current 
is flowing into Lake Calumet, at other periods it is flowing 
out. Conditions of rain fall, evaporation and other factors 
regulate this flow. Lake Calumet is, therefore, simply a 
bayou of the Calumet River and is subject to an average 
variation of twenty-two inches in level during the year. 
The southern end of the lake is thus afforded a consider- 
able amount of drainage and consequent change of water. 
On the same account the northern end of the lake is sub- 
ject to a much smaller degree of drainage, and even this 
small amount is much retarded by the great abundance of 
vegetation in this part. It is interesting to note in this 
connection that in the northern end are found such forms 
as Biccia and Bicciocarpus which are known to thrive well 
where the drainage is poor. A comparative study of the 
forms in the northern and southern portions of the lake 
could well be made with a view to discovering what influence 
the question of drainage exerted upon their determination. 
The western shores as well as the northern are exceed- 
ingly marshy. 

Dense formations of Sdrpus lacustris extend for nearly 
one-half a mile into the lake, scattered patches being found 
far out from the general mass of vegetation. 



TTPICAL BWAMP ABEAB. 51 

part an island of considerable dimensiona has been formed* 
composed principally of the remains of former vegetation 
and now supporting quite a variety of plants. As one 
comes south along the eastern shore, open stretches of 
water are found where the usual marginal growth of rushes 
has been interrupted. This may be related to depth of 
water, nature of substratum, exposure or manner of prop- 
agation. The latter thought suggests the question whether 
propagation here takes place by rhizomes extending in the 
soil under the water, or whether the seeds float a while, 
then sink and germinate. Associated with these open 
areas, there is found an erosion of the shore until a bluff 
is formed two or three feet high. This is the natural 
result of the action of the waves raised by the prevailing 
west winds upon a shore where there is no protecting 
fringe of vegetation. Extensive masses of the tubers and 
rhizomes of Scirpus fluviatilis help to bind together the 
soil of these exposed bluffs, the slow decay of the wiry 
rhizomes retarding the erosion to a considerable degree. 
An interesting point for investigation would be the change 
of condition which is now causing the erosion of an area 
which at one time was permitted to be deposited. Many 
of these old root remains are two feet beneath the surface 
and must have been in position a long time. The area 
immediately east of these little bluffs is level and raised 
only a few feet above the lake. It is occupied by gardens 
or small farms and the alluvial soil is cultivated to within a 
few feet of the water, a fringe of tall weeds occupying the 
edge of the bluff. The same weeds occupy a position 
corresponding to a similar depth of soil where there is no 
bluff, but where the protecting vegetation has permitted a 
marshy soil formation to the lakeward side of the weeds. 
The dominant forms are Ambrosia trifida, Amarantus 
retroflexus, Chenopodium album and Melilotus alba. In 



52 MI8SOUBI BOTANICAL OARDEN. 

may be mentioned the Potamogetons, Heteranthera gram- 
inea, Pontederia cordata, Brasenia peltata, Elodea Cana- 
densis, Myriophyllum and Ceratophyllum. Cowles* has 
listed the character plants of this area and discussed its 
dynamics to some extent. An exhaustive study of the 
history of this and other areas in the pond-swamp-prairie 
series would form a valuable addition to ecological liter- 
ature, f 

5. HOBSB-SHOB LAKB, AN OLD '^ OX-BOW " OF THB MISSISSIPPI. . 

In the lowlands of the Mississippi opposite Saint Louis 
there are many of these depressions which have once been 
a part of the river bed, but are now cut off by the shifting 
of the channel. One may find them in every stage of ad- 
vancement, from the open lake through the marsh to the 
solid ** bottom land." As has been said of the pond- 
swamp-prairie series, so it may be stated of this region, 
that a thorough investigation of the conditions at work in 
filling up these lakes and swamps, and the succession of 
forms concerned in the process would comprise a welcome 
contribution to this department of science. 

On the northern shore Nelumbo lutea is the prevail- 
ing type plant farthest from the shore. An occasional 
Nymphaea odorata may be observed. (Plate 8.) 
> Scirpus maritimus is the prominent water margin plant, 
extending up the marshy shore 40 or 50 feet. This gives 
the tone to the landscape at this point, but an important, 
though inconspicuousi plant which borders it lakeward is 
Jussiaea repens. Associated with the Scirpus maritimus 
and partially concealed by it is a species of Eleocharis 
which becomes very vigorous and abundant in places where 
the taller bulrush is more sparse. 

In other places the Eleocharis has been forced more to 
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the water*8 edge by the Scirpus. Scirpus lacustris is also 
present here, but remains secondary in importance to S. 
maritimus. Sagittaria variabilis follows along the shore in 
patches. Bidens frondosa begins in this zone but culmin- 
ates on the shore side. Diminutive forms^Wolffia^Lemna 
and Spirodela, are found abundantly in this zone. The 
second zone varies greatly in width and the tension line 
between it and the first is very irregular. 

The Carices are the most abundant forms, but not so 
conspicuous as some larger plants which are equally com- 
mon with each other. This association consists of Poly- 
gonum Muhlenbergii, Boehmeria cylindrica, Apocynum 
androsaemifolium, Hibiscus militaris, Amorpha fruticosa 
and Bidens frondosa. Pilea pumila is very abundant but 
not conspicuous. Bordering this zone, there is a slight rise 
of six inches or more which is sufficient to introduce a 
shrub or tree margin, and along this border line Amsonia 
Tabemaemontana, Cephalanthus occidentalis andSalix lon- 
gifolia are prominent. (Plate 9.) In the shrub zone one 
notes a few climbing forms, Polygonum scandens, Apios 
tuberosa and Strophostyles palustris. Eupatorium coeles- 
tinum is most common, £. altissimum and Erigeron annuus 
are secondary, while Salix amygdaloides and Betula lutea 
are the most characteristic shrubs. This zone gradually 
merges into the real tree zone which occupies the old 
river shore. Immense sycamores (Platanus occidentalis), 
swamp maples (Acer rubrum) and cotton woods (Populus 
monilifera) are the typical trees. A dense undergrowth of 
shrubs is found here, the most noticeable of which are 
Betula lutea, Salix amygdaloides, Forestiera acuminata, 
Uimus fulva, Fraxinus Americana, Crataegus viridis, Cor- 
nus asperif olia and Gleditsia triacanthos. Sicyos angulata, 
Yitis cinerea, V. riparia and Tecoma radicans are the prom- 
inent lianas. Boehmeria cylindrica. Astragalus Canadensis 
and Oenothera biennis are common and in small clearings 
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Farther eastasmaU stream enters the lake and along its quiet 
shore Jossiaea repens forms a conspicuous border. ( Plate 9 . ) 
Scirpus maritimus is wanting and Polygonum Muhlen- 
bergii and Sium cicutaefolium crowd each other for the 
next place and then quickly give way to a shrubby thicket 
of Salix nigra, S. amygdaloides and S. longifolia, which, 
in turn, are almost entirely succeeded by Forestiera acu- 
minata, a form which seems so well adapted to this habitat, 
that other forms scarcely exist in the almost impenetrable 
thicket it makes beyond the wiUows. There is no ground 
vegetation whatever and only an occasional wiUow. An 
interesting adaptation is shown by the Forestiera which 
accounts in part for this dense thicket growth. Where 
the long, drooping branches touch the wet soil, roots are 
quickly put out and in a short time young and independent 
trees have originated. (Plate 10.) Somewhat north of 
this thicket an axe clearing has been made, and here the 
same willows are beginning to come in. 

Typha latifolia is the commonest plant here, Bidens 
frondosa nearly equaling it. Sagittaria variabilis occupies 
the moister places, Penthorum sedoides is also frequent 
and seedlings of Acer dasycarpum are abundant. Bound- 
ing the Forestiera thicket and the clearing one finds large 
trees of Fraxinus Americana and Acer dasycarpum farther 
back. 

6. A OTPBB88-TUPKLO OUM 8WAHP ALONO THB ST. FRANCIS RTVIR. 

A tract of land lying in Dunklin County, Missouri, and 
in Greene County, Arkansas, furnishes an excellent area 
for the study of a semi-southern river swamp. Through 
this territory runs the Saint Francis Biver, and it, together 
with its tributaries, covers wide stretches of the lowlands 
with a varying depth of water. At some seasons one may 
pass dry-shod over miles of woodland, which at other 



TYFICAIi SWAKP ASEAB. 



55 



ders the conditions of theae swamp lands peooliar, and 
makes their study particularly interesting. In the vicinity 
of Bertig, Arkansas, there is an average fluctuation of 
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about twenty-four inches during the year, though this has 
been observed to reach as much as fortv-four inches. In 
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its maximum mark, observations were begun. In open 
spaces where the water is sufficiently quiet, the Polygonum 
densiflorum seems to be the first in order of succession of 
those plants which obtain a foothold in the soil and lift 
themselves out of the water. A large proportion of the 
river bottom is covered with Myriophyllum, Ceratophyl- 
lum, Potamogeton and Cabomba, and this filling up of the 
channel and consequent slowing down of the current ren- 
ders it possible for such amphibious plants as Polygonum 
and Zizaniopsis miliacea, which succeeds it very closely, to 
secure a foothold. (Plates 11, 12, and 13.) 

In a similar locality on the Varner Biver, near Kennett, 
Missouri, the Polygonum was found and associated with it 
Typha latifolia and Peltandra undulata. In many quiet 
places clearof larger growth, the water is literally covered with 
AzoUa Caroliniana, with a considerable amount of Lemna 
minor and occasional plants of Bicciocarpus natans. Going 
shoreward the Polygonum still persists in abundance, Pel- 
tandra increases, Saururus cernuus appears and is almost 
equally represented. Slum cicutaefolium appears in this 
zone also . A willow undergrowth marks the beginning of 
what may be considered the next zone, and, quickly follow- 
ing the willows, one notes the Cephalanthus occidentalis 
which soon becomes conspicuous. Where the underbrush 
is interrupted, immense areas of Nelumbo are found inter- 
spersed with Nuphar advena, the great leaves^crowded 
together in dense masses. In this zone closely following 
the button bush and willows the tupelo gum (Nyssa uni- 
flora) and the bald cypress (Taxodium distichum) first 
make their appearance, and the characteristics of these two 
trees and their relations to the swamp lands are worthy of 
a thorough investigation. 

Nyssa uniflora. 
In very early spring when the areas in which the tupe- 
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fruits floating everywhere, and shortly after the water has 
subsided, the ground is thickly covered with little seedlings 
whose continuance depends on their ability to keep their 
heads above water when it rises. In the latter part of 
October, they were observed to be about a foot in height 
and growing vigorously and rapidly. The soil at that time 
was comparatively diy. Every gradation in size may be 
observed in the tupelos of these river swamps. In one 
region they were mere shrubs, not exceeding twenty feet 
in height. In certain other areas where the Nyssa is en- 
tirely dominant, young trees from thirty to fifty feet in 
height are standing straight and close together, the crown 
of leaves high up and very few branches below. (Plate 1 . ) 
Near the water line occurs the characteristic bulge in the 
trunk which becomes so pronounced in the older tree. For 
a considerable space above and below this water line, the 
trunks in April were covered with a species of Porella 
which seems to thrive luxuriantly in this habitat. As the 
tupelos in the swamp grow older, one finds the lower por- 
tion of the trunk continuing to increase in diameter and 
soon forming a dome-shaped base quite different in appear- 
ance from the cone-shaped cypress base in a similar habi- 
tat. (Plate 18.) This process is accompanied by the 
dying away of the tops and the decay of all central tissue 
until the tree consists of a hollow dome with the shaft 
above usually broken off thirty or forty feet above the 
ground, a few scattering limbs bearing what scanty foliage 
remains. 

The tissue of the tree is often torn partially from the 
roots as the base enlarges, and inf oldings occur at the rup- 
tured points which become covered with bark. Similar 
crevices or splits above the roots often appear as the trunk 
increases in size, and the bark soon covers the edges and 
extends some distance within the inner surface. At the 
time the photograph of the large tupelo shown in the upper 
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water upon the groand and the diameter of the base at the 
water's edge was twelve feet. The same tree was observed 
in the fall when the groand was dry, and its circumference 
where the roots entered the ground was 45 feet. The 
tupelo in the lower figure of Plate 19 , measured 55 feet in 
circumference where the roots entered the ground » and its 
height was only 45 feet, a considerable portion of the up- 
per part having been broken off. What the advantage 
accruing to the tupelo from this enlarged base may be is a 
matter of much speculation ; none of the suggestions so far 
offered have seemed adequate to the writer. It is certain 
at least, that no physiological cause has yet been assigned. 
Where the water supply is scanty, the base is only slightly 
enlarged, and under ordinary conditions the trunk is normal. 
The Cypress thrives well in similar areas in this region, but 
in the Kennett district, nearly all the trees are tupelos* 
The cypresses are old, dying or dead, and few younger ones 
are coming on to replace them. In such places one notes 
particularly the great abundance of epiphytic vegetation. 
Every dying tree, stump, cypress knee, decajdng log or 
floating limb is literally hidden by a rank growth of grasses, 
Addges, Bosa Carolina, Itea Yirginica and many other forms. 
(Plate 20.) As the tupelo base enlarges, it affords a favor- 
able foothold for the epiphytic fern, Polypodium incanum, 
which often completely covers it. This fern possesses the 
eharacteristic of shriveling and rolling up its coriaceous 
leaves during dry weather, and quickly spreading them out 
again, and becoming bright green in rainy weather. 

Taxodium distichum. 

The habitat of the cypress is quite similar to that of the 
tupelo ; though it seems probable that the cypress is not 
the equal of the tupelo in the struggle for the occupancy 
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former tree. The groves of young cypress are not so un- 
mixed in the Bertig region as those of the tupelo. It can 
be seen from the photographs that a considerable amount 
of undergrowth accompanies the cypress; it consists of 
young tupelosy Cephalanthus occidentalism Mikania scan- 
dens, etc.* (Plate 15.) 

The young trees early acquire the conical butt and the 
roots are soon lifted above the surface of the ground or 
water 9 forming the conspicuous <* knees" of the cypress 
forest. (Plates I69 17 and 18.) It is very noticeable in 
the Bertig region that the young and middle aged trees 
have the conical base, while the oldest trees have not, 
although in the latter case the knees are enormously 
developed. This is not true of the tupelo, as the base 
continues to increase in size during the life of the tree. 
The enlargement of the base of the cjrpress does not seem 
to be attended by decay and death, as in the tupelo, but 
this enlargement, as well as the development of the knees, 
accompanies the growth in swamps. When growing in 
dry soil, neither phenomenon occurs. If, as currently 
reported, there has been a general subsidence of these so- 
ciJled ** sunken lands," it may account for the fact that 
the older cypresses have not the enlarged base, that is, 
they may have occupied relatively higher and drier ground 
imtil they were well grown and not subjected to the con- 
ditions which cause the enlargement of base. After sub- 
sidence the newer roots might have developed the knees 
which are now present. When the usual waters have sub- 
sided, the writer has observed these upgrowing roots to 
have attained a hight of eight feet above the surface of 
the ground. The general impression exists that these are 
« breathing roots " and serve the purpose of conveying 
oxygen to the parts submerged in underlying mud. 

* However^ near the confluence of the Yarner and St Francis Blvers, 



60 MIS80UBI BOTANICAL GARDEN. 

The comparatively smooth bark of the cypress does not 
furnish so good a foothold for the Porella, Polypodium 
and other epiphytes as does that of the tupelo, hence there 
is httle epiphjrtic vegetation upon the living trees. 

The changes one notes in ascending the Saint Francis 
River from Bertig to Kennett, some thirty-five miles, are 
not so much in the forms present as in the distribution of 
those forms. There is a gradual narrowing of the area 
occupied by the Polygonum-Zizaniopsis association and 
an encroachment upon it of the Taxodium-Nyssa associa- 
tion. While there is a great deal of the tupelo, in pure 
or mixed groves, distributed all the way up the river to- 
Eennett, it is noticeable that the cypress increases decid- 
edly. The nature of the woods marginal to the Taxodium- 
Nyssa association is described below. 

Wherever the land appears above the water, in small or in- 
large islands, the forms mentioned usually appear upon it. 
From experiments made with the cypress as illustrated ia 
Plate 16, it is not necessary for it to be surrounded with 
water in order to grow vigorously. It seems reasonable to 
suppose that the conditions upon these islands are suitable 
for the growth of the cypress, and that it would be found 
there, were it not for the encroachment upon it of the 
more vigorous broad-leaved forms. As the latter are evi- 
dently stronger in the struggle for occupancy of an area 
possessing the conditions they require, the cypresses are 
driven off the land where the broad-leaved trees can live, 
into the water where they cannot follow. This is well 
illustrated on all the marginal uplands and islands, for 
example, at Bear Island where the land is occupied with 
oaks, sweet gum, etc., while the cypress crowds up ta 
them on all sides, the amount of water marking the ten- 
sion line between the two types. 

In open areas in which the soil of the cypress forest is 
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«good portion of the year, immense thickets of Planera 
aquatica are formed. 

Sometimes these shrubs are small, forming an almost im- 
penetrable thickety in other places the trees are larger and 
mach farther apart. The downy red maple , Acer Drum- 
mondii, is a notable form as one goes from the swamp 
proper to higher ground. An interesting succession of the 
varieties of the ash may be observed in the progress from 
swamp to mesophytic conditions. Common in the swamp 
is found Fraxinus Americana profunda; on somewhat 
higher ground, Fraxinus viridis ; in mesophytic surround- 
ings, Fraxinus Americana. The largest of the very abun- 
•dant trees in these marginal forests is the sweet gum 
«{Liquidambar styraciflua), and associated with it, white and 
red oaks, immense sassafras trees, Quercus Michauxii, Pla- 
tanus occidentalis, Gymnocladus Canadensis, Celtis Missis- 
sippiensis and Nyssa sylvatica. (Plate 20.) Among the 
^shrubs are found Cercis Canadensis, Lindera Benzoin, Cor- 
nus paniculata, Asimina triloba, Ulmus alata. Moms rubra, 
Euonymus Americanus sarmentosus and Aralia spinosa. 

Among lianas are Tecoma radicans, Bhus toxicodendron, 
Bignonia capreolata and Ampelopsis quinquefolia. An in- 
teresting southern form found abundantly in these swamp 
lands is the cork tree (Leitneria Floridana). 

Inasmuch as we find here a meeting-point of the southern 
forms which have followed up the sluggish tributaries of 
the Mississippi, and the northern forms which are migrat- 
ing southward, the farther study of this area is likely to 
prove intensely interesting. The difficulties attending the 
separation of these floras ecologically and assigning each 
part its position, on account of climatic, topographic or 
moisture conditions, are many, and such a discussion will 
find no place in this paper, which, as stated in the outset, 
ia intended to be a collection of reliable data conceminsr 
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SWAMPS OF THB BBBMUDAS. 



The writer has recently had the opportanitj of visiting^ 
an undrained peat swamp and also a mangrove swamp on 
the Bermuda Islands and a brief note regarding them may 
be of interest. 

The Devonshire marsh ia a large area which gives evidence 
that it was once a pond, or, at least, contained much more 
water than it does at present. It is only a marsh land now 
with a few pools in the depressions. Two species of Sphag- 
num were found in these pools, also the mermaid weed, 
( Proserpinaca palustris) and Lemna minor. The water 
hyacinth and the cat-tail were abundantly represented in 
the wettest places, while rooted in the mud were Hydro- 
cotyle Asiatica, Herpestia Moniera, Mentha viridis and 
Dichromena leuocephala. An immense West Indian fern, 
Acrostichum aureum, here reaches a hight of seven or 
eight feet. As the ground becomes a little drier, Osmunda 
regalis and O. cinnamomea become abundant, the latter 
especially so. In still drier, peaty soil, Pteris aquilina 
caudata is growing vigorously and becomes much taller 
than one's head. The Bermuda cedar ( Juniperus Bermu- 
diana), the Palmetto (Sabal Blackburniana) and the dog- 
bush (Baccharis heterophylla), are the most prominent 
woody forms. (Plates 21 and 22.) In the driest and 
most exposed places, the ground is covered with Cla- 
donia and Leucobryum. The resemblance to our own 
drier Sphagnum swamps is apparent. Sphagnum, royal 
and cinnamon ferns, cat-taUs, brake-fern, reindeer lichen 
and Leucobryum are all characteristic. The tamaracks or 
spruces are replaced by the cedar, our local shrubs by 
those of Bermuda. 

A second type is shown by the mangrove swamp at 
Hungry Bay. (Plates 23 and 24.) This swamp is con- 
nected with the ocean and there is a tidal fluctuation of 
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several acres are crowded with a dense growth of man- 
groves fifteen or twenty feet in height. 

The general characteristics of the mangrove, Bhizophora 
Mangle, may be briefly stated. 

From the main axis, numerous curving prop-roots are sent 
down into the mud, giving the tree the appearance of an 
inverted candelabrum. (Plate 22.) 

As these prop-roots branch repeatedly, they soon make 
an impenetrable tangle of the mangrove swamp. In addi- 
tion to this, the horizontal limbs send down perpendicular 
aerial roots which usually branch before entering the water 
or mud. 

The diameter of these roots is approximately the same 
near the tip as at the point of insertion. The seeds send 
out pointed radicles while on the tree. When mature they 
drop to the ground and the pointed end sticks into the soft 
mud, holding the body erect. It continues growing, the 
lower end soon becomes rooted in the earth, while the 
upper end develops a pair of leaves. The mud under the 
trees is usually covered with these vigorously growing 
seedlings. 

Associated with the true mangrove, there is usually 
found the false mangrove, Avicennia nitida, which affects 
a similar habitat. So far as the writer has observed, the 
latter never sends out aerial roots, though an interesting 
phenomenon was noticed upon a group of old trees growing 
in the edge of Walsingham Bay. From the main axis and 
large branches near the first fork, there were developed 
numerous short processes, similar to aerial roots except 
that they were only a few inches long and in clusters. 
(Plate 24.) 

Avicennia nitida possesses one characteristic not shared 
with Rhizophora so far as observed; viz., it sends up from 
the roots perpendicular processes to the hij^ht of several 
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the roots and rise to the surface of the water or slightly 
above. They are usually less than an inch in diameter and 
do not taper, so that, in appearance, they resemble some- 
what the aerial roots of Bhizophora. 

It may be that their function is the same as that of the 
cypress knees. Besides the seedlings of the mangroves, 
there may be found along the edge of the water, Salicornia 
fruticosa, Statice Lefroyi, Sesuvium portulacastrum and 
Heliotropium curassavicum. Beyond tidewater Conocar- 
pus erectus, the sea mulberry, is abundant. Coccoloba 
uvifera, the sea-side grape, a large tree with broad glossy 
leaves and grape-like bunches of fruit, is also a common 
marginal form. Then appear Borrichia arborescens, 
Solidago sempervirens, Lantana odorata and Lantana 
Camara, forming the so-called Bermuda sage-brush. The 
cedar follows and the vegetation rapidly becomes that 
found on all the hillsides. 
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The acoompanying table will serve to give a graphic view 
of the distribution of the charaoteristic plant forms men- 
tioned in the body of the paper. 



Comtamahtm Tablb ov Brmoag, 



AbleibalMmM 

▲o«r datyoarpam 

Acer PeniityiTAiiloain 

AoArmbnun 

Acer DrnmnioiidiL 

Ao«r spteatam 

Alniit iDoanm. 

AJniu MiToUta 

Amanrntiu retroflezni 

Ambrosia ariemUlafolia 

Ambrosia triflda 

Amorpba fmUeota. 

AmpelopBls qnlnqaef olla 

Amaonla Tabemaemontana. . . 

Aplos taberosa. 

Apooyniim androsaamllollam 

Aralla nadioaalU 

Aralia raoemoia 

Aralla apinosa 

Atolepiat Inoamata 

Attmlna triloba 

Aapldiam Ihalypteria 

ABcragalas OanadenaU 

Aaolla Oarollnlana 

Betnla hitea. 

Betala papyrtf era 

BideoB obryaanthamoidM.. . . . 

Bldena eonnata 

Bldena frondoaa 

Blirnonia Oapreolata. 

Boebmerla ^llndrloa. 

Botryehlam tematnm 

Boti^ohliim Vlrglnlanam 

Braaanla peltata. 

Oabomba Oarollnlana 

Oaltha palvatrla 

Oampanala aparlnoldea 

Carez mlllarfs 

Oaisandra oalyonlata. 

OeltU MiasUsipplansU 

Oephalanthns oooidan tails. . . . 
Osrato^hyllnm damersam 
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COMPASATmi Tablb ov Spsoiss. 



Oloata bnlbUeni 

Ollntoala borealls 

OonooephaloB oonlons 

Ooptls &lf oil* 

Oomns Mperlfolla 

Oomas Oanadsnito 

Oom us oirot nata , 

Oomas panloalaia 

Oorniis stolonlf era. 

Orataegns Tlrldls 

Oystopwrls balbliera 

Dallbarda repens 

Dloranam sooparlam , 

Drosera rotandlf olla 

IHUlohlum Bpatliacen m 

Bleooharls , 

Blodea oanadenali , 

Bmpetnun nlffmin , 

Bpllobiam ooloratam 

Bqalsetam aryense , 

BooiBetiim llmosmn , 

Bngeron annnas , 

Brlopboram graoile , 

BnonTiniis Amerloanaa Barmentosas 

Bapaiorlam altiMlmnm 

Bnpatorlam eoelesttnnm 

Bnpatoriam port ollatam , , 

Bnpatorlam pnrpuream , 

Forestlera aeamlnata. , 

Frazlnaa Americana. , 

rraxlnos Americana profunda 

Vrazlnna ylrldU. , 

Galium aBprellnm , 

Oallum trlnorum 

Qaoltherla prooumbens 

GayluBsacla reslnosa 

Qledltsla trlaoanthos 

Gentlana AndrewsU 

GymnodadutOanadensU 

Heteranthera gramlnea 

Hibiscus mlllUurlB 

Hydroeotyle Americana , 

Hypnum orisU-castrensls , 

Hex TertlelUata , 

Impatlens fuWa. , 

Impattens pallida. 

Iris versicolor.. 

Itea y trglnlca. 

JusBlaea xepens. 

KalmlaflMMiu. 

T — '-Americana. 
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OOMFAMAXPm Table of Spboim. 



Ledum latlf ollam 

LeertU omoldM 

LeltnerU Florldana 

Lemna minor 

LIndera Bensoin 

Llnnaea borealls 

Liqnldambar BtyraoUlua. 

Looella oardlnaili 

LobeUa ByphUltloa. 

Lonioera slanoa 

Lndwigla palnttrlt. 

Lyoopodinm laoldalam . 

LyoopiiB Vlrfflnlons 

Lyatmaohla ihyraiflora... 



Malanfhemnm Oanadente. 
Maxehantta polymorpha . . 

MelUotoaalSa. 

Mentha Oanadenela. 

Menyanthea trttoliata 

Mlkanla aoandens 

Mlmalas ringpens 

Mitohella repena 

Mnlam tylTatlcnm 

Monu rnbra 

MyrloaGale. 

Myrloa cerlfera 

Ifyriophyllam 



Nalaa flexllls. 

Nelnmbolntea 

Nemopanthee laaclonlartt. 

Naphar adTena 

Hympbaea odorata 

Myeea aylTatlea 

Nysaa nnlflora 
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Onoolea senslbllia 

Osmnnda elnnamomea. 
Otmonda zegaila. 



Peltandra nndiilata. 

Penttaoram sedoldea 

Phragmltea eommnnls . . . . 

Plcea nigra. , 

Plleapnmlla 

Pinna realnosa 

Pinna Btrobna 

Planera aqnatloa. 

Plantaffo malor 

Platanna ooeldentalls 

Polygonum denalflomm ... 
Polygonum ampblblnm. . . , 
Polygonum Hartwrlgbtll.. 
Polygonum Muhlenbergll. 

Polygonum aeandena , 

Polypodlum Ineanum. 

Populus balaamlf era. 

Populua monlllf era 

Forella 

Polamofelaa nAtau. 
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COKPASiLTXYB TABLB OV BPBOIBB. 



Potentilla fmtioosa.. 
Potentilla palastrls. . 
Pontederis oordata ., 
Pyms Amertoana.... 
lyxvLB arbutif olia . . . , 



Qaeroas SOohauzU. 



Bhexla Ylrginica , 

Bhas Toxicodendron. 
Bloolooarpas natans.. 

Boaa Carolina 

Babns (rifloras 

Bnbus hlspldas 

Bnmez TertlcUlatoB . , 



SaglttaHa TartabUU 

Sauz amygdaloldoB 

Saliz glaaoophylla 

6allz longlf olla 

Ballz laofda 

Sallz nlgn^a 

Sallz rostrata. 

Barracenla parparea... . . 

Sassafras onlolnale 

Saunirus oernaas 

Soheuobxeria palastrls . . 

Solrpas flaylailUs 

Solrpas Iscnstrls 

Solrpas marltlmas 

Scutellaria gulericnlata. 
Scatellarla lateriflora . . . 

Sleyos angalata 

Slam oloutaefoliam 

Smllaclna trlfolla 

Solannm Daloamara. . . . . 

SoUdago patnla 

Sphanam sqaarrosnm. . 
SplTCKlela poljrrhisa . . . 
Streptopas roseas ... . 
Strophostyles palastrls. 
S/mplocarpas toetldas. . 



Tazodlam dlstloham 

Tazas Canadensis 

Teooma radloans 

Thallotram porparascens 

Thaldlam delloatalam 

Thuya ooddentalls 

Trlentalls Americana — 
Typha latlf olia. 



Ulmasalata. 

Ulmos Americana.. 
Ulmosfalva 
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' Vaeolnliim OaaadenM.. . . 
"Vaooinlam maoroowpon. 
Vaeelnlam Ozyoooons. ., 
'Vseolninm nllglnosam... 
Vaeolnto^ '""^- '-■•— .. 
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EXPLANATION OP PLAT1E8. 

Plato 1. — Qroop of jonng tnp«lo, JTyfitt unfitora, growing In tbs 
wftUr and ahowlDg beglimliig of bsM enlMgement. Portlla gionlng on 
tLe tniDlu near water Hue. — Saint Francis Klver, Arkansas. 

Plates. — Large tract of Thuya occidtntalf killed b; Hse of water 
occasioned by constmetlon of a dam. — Caip Lake, Michigan. 

Plate S. — 1, yuphtw adwita, Menyanihe* trifollata and TVpAa latffolta 
In a small decadent lake, rapidly passing Into a tamarack swamp. — North 
Manitoa Island, Michigan. 3, Bnck-bean Eone, Maij/aacliet trifoUata, 
bordering small lake passing into tamarack swamp. — North Manlton 
Island, Michigan. 

Plate 4. — 1, Border of tamarack swamp on North Manitoa Island, 
I'hragmlta eommuats, Tgpha lattfolia and Menyanthe* trifollata In the 
foregronnd, Larix Americana and Pieea nigra In the background. S, 
Tension line between land and water margins of small lake on Nortti 
Hani Ion Island. 

Plates. — Shrnb and tree zones on margin of Spbagnnmiwamp; Cat- 
Bandra calyeutata in the foregronnd, Larix Americana and Pieea nigra in 
the background. 

Plate 6. — 1, A mountain peatbog snrronnded by black spmce; other 
character plants are CatMaadra calj/calala, Nmtopaathet fatciculatlt, 
Kalmla gtauca, Vaeelnivm Ozj/eoecnt, V. vllgtnotum, V. Vitie-Idaea, 
SphagnttM species, Sdieucluerta paluttrie, Drotera rolurtdi/olia and Sor- 
ratenia pnrptiTea. — Moant Katahdln, Maine. 3, Portion of same bog 
showing Sphagnum, Droiera, Carex mtttartt and Eriophorutit graeile. 

Plate 7. — 1, Beginning of arboi-vltae swamp along outlet of lake on 
North Manlton Island. — 2, Interior of same swamp. 

Plate 8. — 1, Lake margin zone of JueHaaa repsnt bordered with zone 
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plant forms along the margin of an ox-bow lake; N$lumbo lutea, 
Ju»9iaea repens, SdrpuM maritimua, ScUix niffra and S. amygdaloide$, — 
Horse-Shoe Lake. 

Plate 9. — Ij Zone of Sdrpui mariUmus with Polygonum MukUnbergU 
behind it, Populus moiiUifera and Salix nigra on the left, BettUa lutea in 
the center, and Salix amygdaloides on the right. — Horse-Shoe Lake. 
2i Margin of small stream which enters Horse-Shoe Lake. In the fore- 
ground is JuBsiaea repens, in the middle ground, Polygonum Muhlenbergii 
and Stum dcutaefolium, and in the background a thicket of Salix nigra, S, 
amygdaloides and S. longifolia which merges into a dense thicket of 
Foreetiera acuminata, the interior of which is shown in the next figure. 

Plate 10. — 1, Thicket of Foreetiera acuminata which spreads rapidly 
by vegetative propagation. Large tree in the foreground is Salix nigra, 
2, Foreetiera acuminata, showing common method of vegetative propaga- 
tion. — Margin of Canteen Creek, near Horse-Shoe Lake. 

Plate 11. — 1, Willow swamp along Canteen Creek, with Foreetiera 
acuminata, Cephalanthus occidentalie, Polygonum Muhlenbergii, Mentha 
piperita and Sagittaria variabilis. 3, Polygonum^Zizaniopeie association 
in the St. Francis Biver, near Bertig, Arkansas. 

Plate 12. — 1, Open water zone, Vamer Biver, bordered by growth of 
Nuphar advena 9X16, Azolla Caroliniana. — Near Kennett, Missouri. 2. 
General view of cypress swamp in the Saint Francis Biver, near Kennett, 
Missouri. 

Plate 13. — 1, Channel of Vamer Biver bordered by growth of Poly* 
gonum deneijlorum. 3, Nuphar advena, Nymphaea odorata and Nelumibo 
lutea, along the Vamer Biver. 

Plate 14. — 1, Polygonum deneiflorum, Typha latifolia, Saururue cemuue 
and Peltandra undulata, cypress, button-bush and willow undergrowth. — 
Vamer Biver, near Kennett, Missouri. 2, Mixed cypress and tupelo 
forest along the Saint Francis Biver: NupJiar advena eaid Azolla Caro- 
liniana in the foreground. 

Plate 15. — Group of young cypress trees, Taxodium distiehum, growing 
In the water and showing enlarged base. 

Plate 16. — 1, Medium sized cypress with group of '^ knees *' projecting 
nearly four feet above the water which is 80 inches deep at this point. 
2, Group of cypress trees in mesophytic condition; no knees or enlarged 
base. 

Plate 17. — 1, Large cypress trees, 6 feet in diameter, surrounded* by 
knees ; the bases of these trees not enlarged. 2, Cypress with much en- 
larged base, surrounded by great number of knees, some of which are 
eight feet in height. — Margin of Saint Francis Biver, when usual waters 
have subsided. 
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Plats IS. — 1, Tapelo ihowlng enlarged bu« covered with Folypodiwm 
ineantmt. S, Tapelo ehowlng hollow bcee and general appearance at time 
of tow water. 

Plate 80. —I, Along the Tamer Rl*ai: epiphytic vegetation conalatlng 
of giaases, aedges, Bo$a Carolina, Itta VWffinlea, eta. S, Marginal woodi, 
along the Tamer Blveri Llqutdatr^xtr Mtyraeifiva, Aetr DrvmmimdU, 
Sa$t^firtu offlefnalt, T^ixodtum dtotfcAum, C*reU CotMdean*, Liititra 
Bmuoin, AmptlopiU quitiqutfoUa. 

FleteSl. — Oleander, Cedar and Palmetto along ma^n o( peat 
marah, Baceharft luurophylla, dog-boah, In the for^crotmd. — Bermuda 
Islands. 

Plate S2. — 1, Cedar growing on mar^ of peat marsh, Ptorla In the 
toiegronnd. — Bermuda Islands, i, Hangrorea In Hongry Bay, Bermuda, 
ehowlng branched prop-roots. 

Plate 38. — £Ain>ph<>raJfaii0l«, the mangrove, showing seeds develop- 
ing on the tree and young seedlings In vailons stages of development. 

Plate 34. — 1, General view of the margin of a mangrove swamp, show- 
ing the prop and aerial roota. S, Aviomnia nittda, the false mangrove, 
showing root-like processes at the fork, and upward growing procesaaa 
tiom the rooU. 
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TWO FUNGI QBOWING IN HOLES MADE BY WOOD-BORING 

INSECTS. 

BY PERLBT SPAULDIMO. 

The relation existing between some of the fungi and the 
wood-boring insects is as yet but little understood and its 
significance is generally thought to be of slight importance. 
There are» however, strong and ever-increasing indications 
that its solution will form one of the most interesting 
chapters in the history of vegetable pathology, while the 
economic importance may prove to be much greater than 
is suspected at the present time. 

The curious habitat of two of the fleshy fungi as observed 
in the southern pine district of eastern Texas has been very 
interesting to the writer because of the influence which 
insects were seen to exert upon the distribution of the fungi. 
In this section Pinus palustria is the tree which is almost 
exclusively cut for timber. Lumbering has been carried on 
within a year and there are large amounts of tops and small 
logs which were left to lie on the ground and rot. The 
bark has begun to fall off in many places but the wood can 
hardly be called rotten, although it shows the effects of 
beginning decay. This rotting material is the home of an 
immense number of wood-boring insects, of which one, 
making a hole about one-fourth inch in diameter, is present 
in every log in large numbers. On many of these rotting 
logs were growing numerous fungi of the Agaricus type 
and evidently belonging to two quite different species. 
Specimens have been very kindly identified by Professor 
Chas. H. Peck, who found them to be Flammula 
sapineus Fr. and Olaudopus niduians (Pers.) Pk. 
Nothing was thought of the matter until it was noticed 
niiitA Ac^idATitallv that thev were firrowinflf out of the 
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the former fungus, Flammula sapineuSf was present in 
larger numbers but both were plentiful. Many of the 
holes had no fungus growing in them» but with a single 
exception these two fungi were never found growing other- 
wise. This exception was a group of two or three indi- 
viduals of Flammula aapineus which were found growing 
at the base of an upright but rotten pine tree. From 
their situation it was judged that they were growing on 
the rotted roots, but this was not ascertained. It was at 
first thought that the borers must have had something to 
do with the situation of the fungi, but everything seemed 
to discredit this supposition. On cutting the wood so that 
the interior was exposed it was found that the fungus 
mycelium invariably extended but a short distance into 
the burrows. In the burrows was always found a mass of 
wood fiber which had been chewed by the borer. This 
extended for several inches into the hole and was coarser 
the farther it was situated from the entrance. That 
located within about two inches of the entrance was more 
or less decayed and blackened. That situated farther in 
seemed to be perfectly sound and was uncolored. The 
pieces of material near the entrance were of the size of 
common sawdust while those located farthest from the 
entrance were often about one-fourth inch long. The 
mycelium was found only in the somewhat decayed ma- 
terial and never in the sound. The fungi seemed to feed 
on the decaying wood fiber, and apparently on nothing 
else. They are known as frequenters of decaying wood 
and this fact probably accounts for the limited distribution 
of their mycelium in the decayed outer portion and not 
in the fresh inner portion of the material. We apparently 
have a case where the spores of a previous crop of fungi 
were blown into the burrows and there germinated. They 
found their usual food material in sufficient Quantities for 
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specimen of Flammula sapinetis. The amount of rotting 
material in any one burrow would not more than fill an ordinary 
teaspoon, yet the size of the specimens growing in the holes 
was about the same as that of those found on the ground and 
agrees well with published measurements. Frequently there 
were several growing out of the same hole, but in such 
cases their size was apt to be less than where there was but 
a single one. This, one would naturally expect because of 
the limited amount of food material. The two species 
never grew together in the same hole although they very 
often grew in adjacent ones only a few inches apart. Most 
of the specimens simply filled the hole with a mat of 
mycelium at the base of their stem, but in some cases the 
stem was swollen into a sort of shoulder which extended 
over the edges of the hole so that the latter was completely 
hidden. Small fruiting bodies of Claudopus nidulans were 
found occasionally inside the holes. 

There are undoubtedly many similar instances of fungi 
growing in the burrows of wood-boring insects, although 
there are very few published accounts concerning them. 
Probably the most unique instance of fungi which either 
habitually or occasionally grow in such situations is that of 
the ** Ambrosia "'fungi.* Certain of the wood-boring 
beetles prepare tiny beds and plant the spores. So far as 
is now known these beetles feed exclusively on the fruiting 
portions of the fungi. These beds are located in the in- 
terior of the beetle galleries and are very carefully attended 
to. The fungi are very small and are saprophytes. Poly- 
poms volvatua Pk. is said by von Schrenk f to grow on 
conifers in holes made by the bark-boring beetle Den- 
droctonus sp. The spores lodge in the holes and germinate. 
The wood is soon rotted by the mycelium of the fungus 
and the fruiting bodies are formed at the entrances of the 
holes. It is also stated by von Schrenk that this fun- 
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gus occurs throughoat the Northern States on coniferous 
trees, and, moreover, that it never occurs except in the 
beetle holes.* In the extreme west it is f ound on P«et/- 
dotsuga douglasii and Sequoia sempervtrens. The latter 
tree is remarkably free from the attacks of fungi and 
would also be unaffected by this one were it not for these 
rather insignificant looking insects. Polyporus pinicola^ 
also is known to gain entrance to trees by means of the 
holes of wood-boring insects. This is a particularly de- 
structive wood-rotting fungus, and is responsible for much 
damage in lumber regions. In many cases there seems to 
be a direct relation between the distribution of the blueing 
fungus, Ceratostomella pilifera (Fr.) Wint., and the 
attacks of the wood-boring beetle, Dendroctonus ponde^ 
rosae^ on the wood of standing pine trees. Instances are 
also known where this fungus spread from the holes made 
by another wood-boring beetle. t Just what is the exact 
truth of the matter has not yet been determined in a satis- 
factory manner. As our knowledge of the fungi increases 
it is inevitable that many similar cases will be discovered. 

EXPLANATION OP PLATES. 

From photographs by the writer. 

Plate 25. — 1; View of a rotted log with Flammula »apineu$ growing In 
holes made by wood-borers. On the left side is seen a fungus growing 
out of a horizontal hole and showing the edges of the hole just below the 
stem. On either side are empty holes. 2, Specimen of Flammula 
»apineu» in its natural position in the hole, slightly reduced. This gives 
a very good idea of the peculiar appearance of the fungi thus located. 
3, Section of a log showing the character of the holes, the material con- 
tained therein, the extent of the mycelium into this material, and a group 
of three fungi, Flammula $apineu8, growing from a single hole. The 
fungi are badly dried. 

Plate 26.— 1, General appearance of alog with a specimen of ilammtito 



* MSS. in preparation. 
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Mapineus growing out of a hole. 2, Top view of three specimens of 
Flammula $apineu8 In a single hole. Taken at a distance of abont four 
feet. Also shows the very numerous holes made by a small insect in the 
bark. 8, Specimen of Flammula sapineus growing on the ground at the 
foot of dead pine tree. Taken at a distance of about four feet. Com- 
pare with figure 2 of this plate. 

Plate 27. — 1, Compound fruiting bodies of Olaudopua nidulan$ growing 
out of holes made by wood-borer in a rotting log. The compound fruit- 
ing bodies are rather scarce. At the right is seen a single one, which is 
the more common form. 2, Wood of log cut and split so as to show the 
interior of a hole which has some small specimens of Claudopu9 nidulana 
growing inside. Also shows most of the mycelium which was in this 
burrow. 
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AN ECOLOGICALLY ABBBBANT BBOONIA.* 

BT WILLIAM TBBLBA8K. 

While making observations on an undescribed Agave 
which grows on the vertical cli£Fs of a deep marble canon 
a few miles above Iguala in the Mexican State of Guerrero, 
last summer, my attention was attracted by an abundant 
Begonia which grew in similar situations and differed from 
all of the other species of this genus that I had seen in pos- 
sessing only a single radical leaf, through the sinus of which 
a few-flowered scape arose, — naked except for a rather 
small leaf -like bract subtending its single branch, and 
much smaller bracts in the inflorescence proper. Though 
my time was largely occupied with the Agave for which 
I had visited the canon, herbarium and living specimens 
and photographs of the Begonia were secured, and a sub- 
sequent study of this material showed that the species 
belongs to the Section Huszia of modem writers, which 
Elotzsch regarded as a genus separable from Begonia^ its 
only close ally being B. monophylla Pavon in DC. Prod. 
15 ^ : 284. The latter, so far as I can learn, is known only 
from the type sheet in the Boissier herbarium, the label of 
which attributes it to New Spain. This group, Huszia^ is 
that of the so-called tuberous begonias, some of which 
are now popular in cultivation, — nearly all of them 
coming from the Bolivian or Peruvian Andes. B. monO' 
phylla is said to produce a tuber 9 lines thick and to have 
a single petioled 12- to 15-nerved very shortly pilose leaf 
which is cordate or sometimes peltate, and rather large 
flowers. 

On showing my material to Dr. J. N. Bose, whom I met 
in the City of Mexico, I learned that apparently the same 
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species had been earlier collected by C. G. Pringle, and 
distributed in his set of 1902 under the manuscript name 
B. unifolia Eose: a fact verified at my return to St. 
Louis, — the distribution number being 8690. 

Aside from its northern distribution for a species of 
the Section Huazia^ the rather uncertain source of its 
closest relative, B. monophylla^ and the single leaf which, 
like the latter, it produces, B. unifolia is of interest in 
that its single large leaf is closely applied to the rock or 
talus in the crevices of which it is rooted, so that its sub- 
terranean parts are thus given the same kind of protection 
afforded by the similarly appressed basal leaves of the ' 
stag-horn ferns, Platycerium. 

I am indebted to Dr. Kose for a technical description of 
the species, which has been slightly modified with reference 
to my field notes, and the accompanying detailed draw- 
ings, — the habit illustration being from a photograph 
taken in the Iguala canon. 

Bboonia unifolia Rose, n. sp. 

TuberoQs-rooted. Leaf single, lying close upon the ground^ sessilOi 
nearly orbicular^ 10 to 80 cm. broad, with mostly 10 to 12 radiate 
once or twice forked principal veins, deeply cordate with overlapping 
lobeS; deitoidly dentate with xmeqnal teeth and frequently shallowly 
and broadly crenate^ like the scape loosely white-yilloas with soft col- 
lapsible hairs that are mostly confined to the veins beneath but are 
scattered over the npper surface, and tarn brown in drying. Scape 40 
to 60 cm. high, emerging through the base of the sinus, usually soli- 
tary, at first simple and staminate, later with one or more pistillate 
branches above the middle which are subtended by suborbicuiar, deeply 
dentate often cuneate bracts sometimes 4 to 6 cm. in diameter: bractlets 
small, persistent; deeply cleft and lacerated. Flowers nearly white, 
glabrous, few at the end of the scape and its branch or branches, on 
slender glabrous or somewhat tHIous pedicels of about their own 
length. Staminate flowers about 25 mm. in diameter with 2 suborbicuiar 
often fimbriate sepals and 2 eUiptical or spatulate narrower petals; 
stamens many, crowded, with globose-cuneate small anthers much shorter 
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J • t . • 



AN EOOLOOIGALLT ABEBBANT BEGONIA. 81 

or on the shorter capsales rounded at base : placentae 2-clef t, bearing 
seeds on both surfaces: styles 8^ short, forked^ with continuous loosely 
spiral papillate stigmas. 

Ledges or banks of disintegrating limestone near Jojutla, 
Morelos, Mexico (Pringle, Aug. 30, 1902, no. 8690— type) ; 
similar situations on the mountains near Iguala, Guerrero 
(Pringle, Oct. 3, 1900, no. 9225; Trelease, Aug. 8, 
1903). — The sheet taken as the type is deposited in the 
United States National Herbarium, as no. 396783. 

EXPLANATION OF PLATES. 

Plate 2S.^ Begonia unifolia. — a, Plants X i' ^9 Staminate flower, X }• 
c, stamens, X 3' ^9 Pistillate flower, X i- ^9 Orary, X d* ^9 Cross sec- 
tion of ovary, "X f. 

Plate 29. -— Habit of growth of B. unifolia, from photograph taken 
In the Iguala cafion, above Naranjo. 

6 
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ABERRANT VBIL REMNANTS IN SOME EDIBLE AGARICS. 

BY WIIXIABl TRXLKASB. 

In 1884 9 when describing the North American represent- 
ative of the Earopean Lepiota naucinvs^ under the name 
L . naucinoides^ Professor Peck mentioned the fact that 
the collar sometimes breaks loose from its attachment to 
the stem and becomes a movable ring upon it as in L.pto^ 
cera^ or occasionally in old specimens becomes torn and 
disappears entirely » — statements that are repeated in 
several later accounts of the fungus. 

A great abundance of this species in manured shrubbery 
borders, lawns* etc.* of the Missouri Botanical Garden in 
the early autumn of 1902, has given opportunity to some- 
what modify this account, and the accompanying photo- 
grams present the characters sufficiently well to require 
little explanatory test. 

In the development of the button, in this species, the 
veil, which at first is rather thick, is drawn out to thin- 
ness toward both the stem and the margin of the pileus, 
so that in the larger number of specimens it tears away 
from the latter, leaving, however, a thia marginal edge, 
and remains as a rather large collar loosely attached to the 
stem. In less t}rpical but still rather frequent cases the 
attachment to the pileus is firm enough in places so that 
the ring breaks apart at one or more points and the en- 
tire remains of the veil are carried out as easily detachable 
flecks or shreds on the margin of the cap. Occasional other 
specimens present veil characters intermediate between 
these two. It is not my experience that a ring, once 
formed, is likely to disappear in the ordinary aging of the 

plant after its development from the button. — Plates 
5tn_AA 
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people as a delicacy , it has seemed to me worth while to 
call attention to these various forms of veil remains since 
aberrant specimens are properly open to suspicion as really 
pertaining to this species unless its variability is understood. 
It may not be amiss to say that in gathering it for the table 
the greatest care should be taken to avoid confusing with 
it the death-cup, Amanita phalloides^ which is of similar 
coloring but may be known with certainty by its larger 
ruff-like collar and the presence of a loose bag or volva at 
base of the stem. Though hardly a table collector's char- 
acter, it may be noted further that the gills of the Amanita 
remain white as the specimens age or when heated , while 
in the smooth Lepioia they turn to a light brown as the 
plants grow stale or when they are cooked. 

Another comparable aberration is sometimes observed 
on the frequently cultivated large macaroon-flavored mush- 
room, Agaricus amygdalinus^ which normally has a 
caducous large hanging ruff-like collar on the stem, but 
frequently has the veil entirely torn away from the latter, 
in which case its remnants are likely ultimately to break 
away from the pileus as well. — Plates 35, 36. 

The delicate little Hypholoma appendiculatum^ which is 
frequently found in lawns, is typically characterized by 
having the veil attached to the margin of the pileus in 
irregular broken shreds (Plate 37) ; but in American speci- 
mens these are so frequently lacking (Plate 38) as to have 
led to its renaming in this country as IT. incertum Peck. 
Here, too, the behavior of the veil is so variable as to 
call for a recognition of its several forms, among which 
is sometimes to be found a delicate broken ring hanging 
from the stem (Plate 39). 

EXPLANATION OF PLATES. 

From photographs by the author at St. Louis, Mo. 

Plates so. 81. — Laniota naiudntui^ natnml flize. Tvolcal SDecimenfi 
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Plate 89. — L^idota naudnui, natural size. Specimeiia of botli the 
conTex and explanate fonns^ wlthoat ring, — the yell adhering in shreds 
to the margin of the pilens. 

Plate 88. — Lepiota naudmu, natural size. Expanding specimens, on 
one of which a ring is forming while on the other the yeil is adhering in 
shreds to the margin of the pileus. 

Plate 84. — L^ota naudntUf nataral size. Expanding buttons. In 
one a detached ring Is forming; in another the veil is adhering to the 
margin of the pilens; and in the third it is in the form of a torn, partly 
uncoiled ring, loosely attached to the stem and with one end adhering to 
the margin of the pilens. 

Plate 85. — AgaricuB amygddUnuB, X i* Aberrant specimen, with the 
▼eil breaking away from the stem instead of forming a large hanging ring 
as it typically does. 

Plate 86. -^Agarieui amygdaUnuiy reduced. Various yeil remnants. 

Plate 87.— ^ypAoIoma appendicttZalum, natural size. Typical speci- 
men, with the yeil attached in shreds to the margin of the pileus. 

Plate 88. — HypholiMna appendiciUatum, natural size. The more 
frequent American form, with the yeil almost entirely gone from both 
stem and pileus. 

Plate 89. — Bypholama appendiculaium, natural size. Aberrant speci- 
men with most of the yell remaining loosely attached to the stem in the 
form of an interrupted collar. 
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schr. f . Pflanzenkrankheiten. 12 : 321-4. 1902. 

249. New apparatus for phytopathological work. 

Joum. Appl. Micr. & Lab. Meth. 6 : 2493-5. /. 7, 

1903. 
Hill, B. — See H. von Schrenk. 

250. Hatchings, €. E. A list of books and papers pub- 
lished from the Missouri Botanical Garden or by its 
employees, or based chiefly on work done by aid of 
the facilities of the Garden, from January, 1897, to 
December, 1898, inclusive. Rept. Mo. Bot. Gard. 
lO 1 85-90. 1899. 

251. A supplementary catalogue of the Sturtevant 

Prelinnean library. Bept. Mo. Bot. Gard. 14 : 233- 
316. 1903. 

252. Irish, H. C. The Missouri botanical garden and 
what it is doing for horticulture. Bept. Hort. 
Soc. Mo. 42:20-26. 1899.— Colman's Rural World. 
62 : 291. 1899. 

253. Care and management of street trees. Rept. 
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854. — — Insects on oleanders. Colman's Boral World. 
52:43. 1899. 

855. Chocolate plant. Colman's Baral World. 

52:81. 1899. 

256. Bag worms. Colman's Boral World. 52 : 115. 

1899. 
857. Eaty-Did's eggs. Colman's Boral World. 

52 : 168. 1899. 
258. Boffalo clover. Colman's Boral World. 52:218. 

1899. 

859. A cherry pest. Colman's Boral World. 52:219. 

1899. 

860. Barnyard grass. Colman's Boral World. 52 : 

225. 1899. 

261. — «. Will melons and sqoashes mix? Colman's 

Boral World. 52:227. 1899. 
268. Fall planting of small froits. Colman's Boral 

World. 52:371. 1899.— Bept. Hort. Soc. Mo. 

42:381,382. 1899. 
263. Street trees for St. Loois. Colman's Boral 

World. 52:379. 1899. 

864. — ^ New Zealand spinach as a garden crop. Proc. 
Soc. Prom. Ag. Sci. 20 : 30-34. 1899. 

865. — — [Secretary's abstracts of proceedings of St. 
Loois Coonty horticoltoral society]. Colman's 
Boral World, throogh 1899 and 1900, occasionally 
in the Western Froit Grower, Soothwest, and Oor 
Horticoltoral Visitor. 

266. — * Leaf crompler. Colman's Boral World. 58:3. 
1900. 

267. The boffalo tree-hopper. Colman's Boral 
World. 58:43. 1900. 

268. Capsicom. Cyclop. Amer. Hort. 1 : 241-2. f. 
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270. Forestry work. Kept. Hort. Soc. Mo. 44 : 70-71. 

1901. 

271. ' Garden beans cultivated as esculents. Bept. 
Mo. Bot. Gard. 12:81-165. pi. 38-A7. 1901. 

272. Pepper. Cyclop. Amer. Hort. 3 : 1273-4. /. 

1719^20. 1901. 

273. Tetragonla. Cyclop. Amer. Hort. 4 : 1786. /. 

2491. 1902. 

274. -— Variation in some garden vegetables. Proc. Soc. 
Prom. Ag. Sci. 23:63, 64. 1902. 

275. — «- Peach varieties. Sept. Hort. Soc. Mo. 45 : 
305, 306. 1902. 

276. Some beautiful shrubs and herbaceous plants. 

Kept. Hort. Soc. Mo. 45 : 328-333. 1902. 

277. Carpet weed. Colman'sKural World. 55:275. 

1902. 

278. Mushroom growing. Colman's Kural World. 

56:75. 1903. 

Irish, H. C. — See H. von Schbenk and H. C. Ibish. 
Kachs, O. M. — See J. A. Harris. 

279. liBckland, B. J. Keport of the officers of the Board. 
Kept. Mo. Bot. Gard. 10:7. 1899. 11:7. 1900. 
12:7. 1901. 18:7. 1902. 14:7. 1903. 

280. Liamson-Scrlbner, F. Notes on the grasses in the 
Bemhardi herbarium, collected by Thaddeus Haenke, 
and described by J. S. Presl. Kept. Mo. Bot. Gard. 
10:35-59. pi. 1^54. 1899. 

281. Maokenzley K. K., and B. F. Bush. The Lespede- 
zas of Missouri. Trans. Acad. Sci. St. Louis. 12 : 
11-19. pl.l^. 1902. 

282. New plants from Missouri. Trans. Acad. 

Sci. St. Louis. 12 : 79-89. pi. 12^17. 1902. 
283. MoCliire,G. E. Plants inflower in St. Louis. Amer. 

Gard. 23 : 832. 1902. 
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Metealfy H. — See O. G. Hedggogk. 

285. XortoDy J. B. S. A revision of the American species 
of Enpborbia of the section Tithymalus occurring 
north of Mexico. Bept. Mo, Bot. Oard. 11: 85-144. 
^. 11^52. 1899. 

286. The goose flower. Colman's Rural World. 

52 : 235. 1899. 

287. A bibliography of literature relating to the 

effects of wind on plants. Trans. Kas. Acad. Sci. 
16:103-5. 1899. 

288. Euphorbia. Cyclop. Amer. Hort. 2 : 560-565. 

/. 794^00. 1900. 

289. Jatropha. Cyclop. Amer. Hort. 2 :844. 1900. 

290. Lithraea. Cyclop. Amer. Hort. 2:932-3. 1900. 

291. Mallotus. Cyclop. Amer. Hort. 2 : 969. 1900. 

292. Manihot. Cyclop. Amer. Hort. 2 : 980-1. /. 

1368^9. 1900. 

293. Pachysandra. Cyclop. Amer. Hort. 3:1185-6. 

/. 1605. 1901. 

294. Phyllanthus. Cyclop. Amer. Hort. 3:1317-8. 

/. 1771. 1901. 

295. Ricinus. Cyclop. Amer. Hort. 3 : 1536-7. /. 

2131^. 1901. 

296. Sapium. Cyclop. Amer. Hort. 3: 1613. 1901. 

297. Simmondsia. Cyclop. Amer. Hort. 3 : 1670. 

1901. 

298. Notes on some plants of the southwestern 

United States. Trans. Acad. Sci. St. Louis. 12: 
35-41. pi. 5^8. 1902. 

299. [Identification notes on plants, botanical re- 
views, etc.] Various issues of Colman's Rural 
World, Council Grove Republican, American Nat- 
uralist, etc. 1899-1901. 
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801. Plamby O. 8. Edward Lewis Sturtevant. A bio- 
graphical sketch. Bept. Mo. Bot. Oard. 10 : 71-^4. 
portrait. 1899. 

302. Behder, A. Synopsis of the genus Lonicera. Bept. 
Mo. Bot. Gard. 14 : 27-232. pi. 1''20. 1903. 

303. Bose, J. X. Agave expatriata and other Agaves 
flowering in the Washington Botanic Garden in 
1898. Bept. Mo. Bot. Gard. 11 : 79-83. pH. 7-10. 
1899. 

304. von Schrenky H. Notes on Arcenthobium pusillum. 
Bhodora 2 : 2-6. pi. 1. 1900. 

305. Two diseases of red cedar, caused by Poly- 

porus juniperinus, n. sp. and Polyporus cameus, 
Nees. U. S. Dept. Agric, Bu. Plant Ind., Bull. 
21:7-22. pi. 1-7. 1900. 

306. Some diseases of New England conifers, U. S. 

Dept. Agric, Bu. Plant Ind., Bull. 25:9-53. pi. 
1-15. 1900. 

307. Fungus diseases of forest trees. Yearbook 

U. S. Dept. Agric. 1900: 199-210. pi. 21-26. 

808. Decay of timber and methods of preventing it. 

U. S. Dept. Agric, Bu. Plant Ind., Bull. 14: 9-69. 
pi. 1-18. 1902. 

309 . Address on the preservation of timber. Pro- 
ceedings Bocky Mountain Bailway Club. 1002 1 37-40. 

310. The preservation of telephone poles. Amer. 

Telephone Journal. 6:344-345. 1902. 

311. Timber preservation. Address before Western 

Bailway Club. 1903:1-31. 

312. The Diseases of the hardy Catalpa. U. S. Dept. 

Agric, Bu. of For., Bull. 37:49-58. pi. 1-30. 
1902. 

313. The brown rot disease of the redwood. U. S. 

Dept. Agric, Bu. of For., Bull. 38: 29-31. pi. 10, 

11. 1903. 
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314. A disease of the white ash, caused by Polypoms 

fraxinophilus. U. S. Dept. Agile. , Ba. Plant Ind., 
BoU. 32:9-20. pi. 1^5. 1903. 

315. Diseases of timber. Foresti^ and Irrigation. 

1902 : 60-63. /. i-5. 

316. The use of timber by railroads, and its relation 

to forestry. Proceedings New York Railway Club, 
18 : 1-17. 1903. 

317. The ** bluing •' and the **red rot" of the 

western yellow pine, with special reference to the 
Black Hills Beserve. U. S. Dept. Agric, Bu. 
Plant Ind., Bull. 36:9-38. pi. 1-^14. 1903. 

von Schrenk, H. — See nos. 357, 358, 360, 361 and 368, 
below. 

318. Ton Schrenk, H., and P. Sfaulding. The bitter rot 
disease of apples. Science, n. s. 16:669-670. 
1902. 

319. The bitter rot disease of apples. Science. 

n. s. 17:188. 1903. 
320. The bitter rot fungus. Science, n. s. 17 : 

750, 751. 1903. 
321. The bitter rot of apples. U. S. Dept. 

Agric, Bu. PL Ind., Bull. 44:9-53. pi. 1^9. 

1903. 

322. Ton Schrenk, H., andB. Hill. Seasoning of timber. 
U. S. Dept. Agric, Bu. For., Bull. 41. 5-47. pi. 
1^18. 1903. 

323. Ton Schrenk, H., and H. C. Ibish. Experiments to 
determine the amount of water used by crops. Proc. 
Soc. Prom. Ag. Sci.' 20:96-7. 1899. (abstract). 

Scribner, F. lismson. — See F. Lamson-Scbibneb. 

324. Smith, J. G. Revision of the species of Lophoto- 
^4 ^^ United States: and description of a 
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825. 8paiildliig» p. The relations of insects to fungi. 

Plant World. 6:182-4. 1908. 
326* [Mycological abstracts]. Bot. Centralblatt, 

through 1903. 
Spanlding, P. — See H. von Schbexk. 

827. Thompson, O. H. Echinocereus. Cyclop. Amer. 
Hort. 2:517-9. f. 747^. 1900. 

828. Echinopsis. Cyclop. Amer. Hort. 2:520-1. /. 

749. 1900. 

829. Epiphyllum. Cyclop. Amer. Hort. 2:536-7. 

/. 765^6. 1900. 

880. Thompson, C. H.» and J. M. Coulteb. Cereus. 
Cyclop. Amer. Hort. 1 : 279-284. /. 413-4. 1900. 

381. Tonmey, J. W. An undescribed Agave from Ari- 
zona. Bept. Mo. Bot. Gard. 12:75-6. 'pl. 32-3 
[and supplementary plate']. 1901. 

882. Trelease, W. List of serial publications received at 
the library of the Missouri Botanical Garden. Bept. 
Mo. Bot. Gard. 10:91-160. 1899. 

888. Alvin Wentworth Chapman. Amer. Naturalist. 

83 : 643-646. 1899. 

884. The classification of botanical publications. 

Science, n. s. 10:713-7. 1899. 

885. [Gigantic cactus monstrosity from Mexico]. 

Trans. Acad. Sci. St. Louis. 0:xx-xxi. 1899. 

886. [Post-glacial wood]. Trans. Acad. Sci. St. 

Louis. 10 : xxiv-xxv. 1900. 

887. Aloe. Cyclopedia of American Horticulture. 

1:49-52. f. 68-70. 1900. 

888. Apicra. Cyclop. Amer. Hort. 1 : 75. /. 102. 

1900. 

889. Gasteria. Cyclop. Amer. Hort. 2: 628-9. 1900. 

340. Haworthia. Cyclop. Amer. Hort. 2: 714-5. /. 

7022, 1900. 
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342. Shaw, Henry. Cyclop. Amer. Hort. 4 : 1663. . 

1902. 

343. Sturtevant, Edward Lewis. Cyclop. Amer. 

Hort. 4:1748-9. 1902. \ 

344. Yucca. Cyclop. Amer. Hort. 4:1999-2001. j 

/. 2760^6. 1902. i 

345. The botanic garden as an aid to agriculture. ] 

Proc. Soc. Prom. Agric. Science. 21:103-110. v 
1900. 

346. The progress made in botany during the nine- ^ 

teenth century. Trans. Acad. Sci. St. Louis. lO : 

125-142. 1901. j 

347; A cristate Pellaea. Bept. Mo. Bot. Gard. 

/ 12:77. pi. 34. 1901. j 

348. A Pacific-slope palmetto. Bept. Mo. Bot. i 

Gard. 12 : 79-80. pi. 35^7. 1901. \ 

349. [The Carnegie institution]. Science, n. s. 16: 

738-9. 1902. 

350. The Yucceae. Bept. Mo. Bot. Gard. 18 : 27- | 

133. frontispiece and pi. 1-99. 1902. 

351. The Missouri botanical garden. Pop. Sci. < 

Monthly. 62:193-221. 1903. 

352. The Academy of science of St. Louis. — A 

biography. Pop. Sci. Monthly. 64 : 117-130. 1903. 

353. Annual report of the director. Bept. Mo. 

Bot. Gard. 10:12. 1899. 11:12. 1900. 12:11. 
1901. 13 : 13. 1902. 14 : 12. 1903. 

354. [Botanical notes and reviews]. American Nat- 
uralist. 1899-1903. 

355. [Abstracts in North American phanerogamic • 

botany]. Botanisches Centralblatt. 1900-1903. 

356. — ^ [Secretary's abstracts of proceedings of the 
academy of science of St. Louis]. Science, through 

'^ ' occasionally in other ioumals. 
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Oontarlbntlom from the Shaw School of Botany, 18-19 : — 

357. IS. TON ScHBENE, H. A sclerotioid disease of 
beech roots. Kept. Mo. Bot. Oard. lO : 61-70. pi. 
65, 66. 1899. 

358. 14. TON ScHSEKK, H. A disease of Tazodinm disti- 
chum, knoim as peckiness, also a similar disease of 
Libooedms decurrens known as pin-rot. Sept. Mo. 
Bot. Gard. 11:23-77. pi. 1-6. 1899. 

359. 15. Pammel, L. H. Anatomical characters of the 
seeds of LeguniinoBae, chiefly genera of Gray's Man- 
ual. Trans. Acad. Sci. St. Louis. 9:91-273. pi. 
7-36. 1899. 

360. 16. TON ScHBENE, H. A seTcre stcet storm . Trans. 
Acad. Sci. St. Louis. 10 : 143-150. pi. 10, 11. 1900. 

361. 17. TON ScHBENK, H. A diseasc of the black locust 
(Bobinia psendacacia, L.). Bept. Mo. Bot. Gard. 12 : 
21-31. ^. 1-3. 1901. 

363. 18. Tbele^ass, W. Edible and poisonous mushrooms 

and toadstools. Bept. Hort. Soc. Mo. 43:224-241. 

1900. 
863. 19. TON ScHBENK, H. Factors which cause the 

decay of wood. Joum. Western Soc. Engineers. 

«:[1-14]. pi. 1-3. 1901. 



A SUPPLEMENTABT LIST OF SERIAL PUBLICATIONS ES- 
CEIYED AT THE LIBBABY OF THE MISSOUBI BOTANICAL 
GABDEN.* 

BT WILLIAM TBMLKASK, 

Aargauische naturforschende Gesellschaft. 

MiTTEiLUNGEN.* Aarau. O. 
Acad^mie des sciences et lettres de Montpellier . 

M^MOiBESy Section des sciences.* Montpellier. Q. 
Acad^mie des sciences inscriptions et belles-lettres de 
Toulouse. 

Bulletin.* Toulouse. O. 

M^MOiBES . * Toulouse . Q. 
Academic des sciences, lettres et arts d' Arras. 

M^MOiBES.* Arras. O. 
Academic hongroise des sciences. — See Magyar tudom^-' 

yos akad^mia. 
Academic internationale de geographic botanique. 

Chbonique trimestrielle.* Le Mans. O. 
A single number has been Issued. 
Academic royale de Belgique. 
Annuaibe.* Bruxelles. D. 
Bulletin, Classe des sciences.* Bruxelles. O. 
Accademia di scienze . . . degli zelanti. — See Beale,. 
Accademia pontificia dei nuovi Lincei. — See Pontificia ac- 
cademia romana dei nuovi Lincei. 
Acireale. — See Beale accademia di scienze, lettere e arti 

degli zelanti,. 
Azores. — See Service mdt^orologique des». 

* This list includes titles not contained in the list pnbUshed in Bept. 
Mo. Bot. Gard. 10 : 91-160, or changes in entries necessitated by material 
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Agra and Oadh. — See British India* 

AoBiouLTURAii bulletin of the Straits and federated Malaj 

states.* Singapore. O. 
Agricultubal news.* Barbados. Sq. Q. 
Ain. — See Soci^t^ des natoralistes de T Ain. 
Ajmere-Merwara. —See British India. 
Akademia nmiej^tndsci w Erakowie. 

Catalogue of Polish scientificliteratare.* Krakdw. O. 
Alaska agricultural experiment stations. 

Bulletin.* Washington. O. 
Alger. — See Soci^t^ d'horticulture d' Alger. 
Alg^rie. — See Bevue horticole de 1' Alg^rie. 
Amebican botanist. Binghamton. [Clute]. O. 
Ambbigan botanist.* San Diego. [Orcutt]. O. 

Appears not to haye gone beyond 1*. (Jan. 1900). 
American florists. — See Society of,. 
Amebican inventor.* Washington. Sq. F. 

Inclndes Popular science. 
American park and outdoor art association. 

[Eepobt] . * Boston. O . 
American pharmaceutical association. 

Pbooeedings.* Baltimore. O. 
Ames botanical laboratory. North Easton, Mass. 

CoNTBiBUTiONS.* Cambridge, O. 
Amis des sciences et arts de Bochechouart. 

Bulletin . * Bochechouart. O . 
Andamans. — See British India. 
Andes. — See Universidad de los,. 
Annales mycologici. Berlin. Q. 
Annali di botanica.* Boma. O. 
Abbobicultubb.* Chicago. O. 
Abkiy for botanik.* Stockholm. O. 
Arras. — See Academic des sciences, lettres et arts d'Arraff. 
Assam. — See British India. 
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Baar. — See Yerein fUr Greschichte und Naturgeschichte 

der Baar etc. 
Badischer Landesgartenbau-Verein. — See Bheinischer 

Gartenfreand. 
Bahia. Secretaria de agricolturay yia§io, industxia e obras 

ptiblicas. 

BoLETiM.* Bahia. O. 
Balachistan. — See British India. 
Barbados. — See Imperial department of agriculture for 

the West Indies. 

Barcelona. — See Beal acad^mia de ciencias j artes de» . 

Beihefte zum Tropenpflanzer.* Berlin. O. 
Bee also Der Tropenpflanzer. 

Beitrage zur Biologic der Pflanzen. Breslau. Q. 
Beitrage zur wissenschaftlichen Botanik.* Stuttgart. 

O. 
Belgique. — See Academic rojale de». 
Bengal. — See British India. 
Berar. — See British India. 
Bergielunds botaniska tradg&rd. 

Acta horti bergiani.* Stockholm. Q. 
Bern. — See Botanischer (Garten in,. 
B^ziers. — SeeSoci^t^ d'^tude des sciences naturelles de,. 
BiLTMORE botanical studies.* Biltmore. O. 
Biological club of the Ohio state university. — See 

O. S. U. naturalist. 
BioMETRiKA. Cambridge. Q. 
Birmingham and Midland institute scientific society. 

Records of meteorological observations taken at the 
observatory, Edgbaston.* Birmingham. O. 
Birmingham natural history and philosophical society. 

Proceedings.* Birmingham. O. 
35hmen. — See Deutscher naturwissenschaftlich-medici- 



LIST OF SEBIAL PUBLICATIONS. 101 

Bombay. —See British India. 
Boston mycological club. 

Bulletin.* Cambridge. O. 
Botanic station, Grenada. 

Annual report.* Saint George. F. 
Botanical society of America. 

Publications.* [New York]. O. 
Botanische Staatsinstitute za Hamburg. 

Jahbesbebichte.* Hamburg. O. 

MiTTEiLUNGEN.* Hamburg. Q. 

Beferring to yarions manidpal entries under Hambnrg. 
Botanischer Garten in Bern. 

SAMEN-Verzeichnis.* Bern. O. 

Equivalent to the Hortus botanical bemenais entry of the 
earlier list. 

Bourbonnais. — See Bevue scientifique du Bourbonnais. 
Bourg. — See Jardin botanique alpin de la Linnaea. 
Bremen. — See Naturwissenschaftlicher Verein zu,. 
British Guiana. — See Boyal agricultural and commercial 

society of,. 
British India. 

Pboobess report of the forest survey branch.* Cal- 
cutta. F. 
Eevibw of forest administration.* Calcutta. F. 
Agra and Oudh. Department of land records & agricul- 
ture. 

Bepobt . * Allahabad . F . 
Ajmere-Merwara. 

Annual report on the forest administration.* Cal- 
cutta. F. 
Andamans. 

Pbogbess report of forest administration.* [Simla]. F. 
Assam. 

Pboobess report of forest administration.* Simla. F. 

'Ro.l n n.li 1 sf a.Ti . 
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Bengal. 

Pbooress report of forest administration in the lower 
provinces.* Calcutta. F. 
Berar. 

Pbogbess report of forest administration.* Simla. F. 
Bombay presidency. 

Pboobess report of forest administration.* Simla. F. 
Burma. 

Progress report of forest administration.* [Simla] . F. 
Central provinces. 

Progress report of forest administration.* [Simla]. F. 
Coorg, 
Progress report of forest administration.* Banga- 
lore. F. 
Madras presidency. 

Progress report of forest administration. * Simla. F. 

. Department of land records and agriculture. 

Beport on the operations.* Madras. F. 
North-West provinces and Oudh. Forest department. 

ANNUAii progress report of administration.* [Simla] . F. 
The Punjab. 

Progress report of forest administration.* [Simla] . F. 
British mycological society. 

Transactions. Worcester. O. 
Brooklyn. — See Tree planting and fountain society of,. 
Brooklyn institute of arts and sciences. 

Children's museum bulletin.* Brooklyn. O. 
Cold spring harbor monographs.* Brooklyn. O. 
Science bulletin.* New York. Q. 
Year book.* Brooklyn. O. 
Broteria. Bevistade sciencias naturaes do coUegio de S. 

Fiel.* Lisboa. O. 
Bruxelles. — See Jardin botanique de T^tat k^. — Socidt^ 

scientifique de,. — University de,. 
Bryologist.* Brooklyn. O. 
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Buitenzorg. •— See 's Lands plantentuin. 
Bulletin dp pharmaoie da Sud-Est.* Montpellier. O. 
Banna. — > See British India. 
California. — See University of,. 
Cambridge. — See Hortus cantabrigiensis academiae. 
Campinas. — See Centro de sciencias, letras e artes de,. 
Canada. Department of agricaltare. Central experimental 
farm. 

Befobt of the entomologist and botanist.* Ottawa. O* 
Canada. — See Geological sorvey of,. 
Canadian antiquarian and numismatic journal.* Mon- 
treal. O. 
Cantabrigiensis. — See Hortus, academiae. 
Cape of Oood Hope. Department of agriculture. 

Befobt of the government botanist and curator of 
the Cape government herbarium.* Cape Town. O. 
Carnegie institution of Washington. 

Yeab book.* Washington. Q. 
Carnegie museum, Pittsburgh. 

Publications.* Pittsburgh. O. 
Cawnpore farm and other experiment stations in the united 
provinces. 

Befobt.* Allahabad. F. 

Beplaces Cawnpore experimental farm. 

Centraal bureau voor de kennis van de provincie Groningen 
en omgelegen streken. 

BiJDBAGEN.* Groningen. O. 
Central provinces. — See British India. 
Centre de la France . ^ See Bevue scientifique du Bour- 

bonnais, etc. 
Centro de sciencias, letras e artes de Campinas. 

Bbvista.* Campinas. Q. 
CSsk^ k. ogrdd botaniczny w Krakowie. — See Hortus 

botanicus cracovensis. 

pA-irlnTi _^AA Piivnl lintfinin flrn.rHAnfl.. 
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Chelsea physic garden. 

Index seminom.* Iiondon. O. 
Chicago academy of sciences. 

Special publications.* Chicago. O. 
Christiania. — See Fhysiographiske forening i,. 
City of Des Moines. — See Des Moines. 
City of Detroit. Commissioners of parks and bonleyards. 

Annual report.* Detroit. O. 
City of Mansfield, Ohio. Board of^ park commissioners. 

Annual report. [ Mansfield ] . O . 
Crvio improvement bulletin.* St. Louis. Sq. O. 
Cold spring harbor monographs. — See Brooklyn institute 

of arts and sciences. 
Colman's rural world.* St. Louis. F*. 
Coorg. — See British India. 
Cornell university. College of agriculture. 

Fabmebs' wives' reading course.* Ithaca. O. 

Supplement.* Ithaca. O. 

Home nature-study course.* Ithaca. O. 
Costa Bica. — See Sociedad nacional de, 
Country life in America.* New York. F*. 
Cracovensis. — See Hortus botanicus,. 
Croatica. — See Societas historico-naturalis,. 
Croyden natural history and scientific society. 

Pboceedinos and transactions.* Croyden. O. 

Beplaces Croyden microscopical and natural histoiy clnb. 

Delaware. — See Peninsula horticultural society. 

Derpt . — See Jurjev. 

Des Moines. Board of park commissioners. 

Annual report.* Des Moines. O. 
Detroit. — See city of , . 

Deutsch-schweizerische Yersuchsstation und Schule fur 
Obst-, Wein- und Gartenbau in Wadensweil. 
Jahbesbebight.* Zurich. O. 

'schaft. 
" ^rf-Bonn, Q. 
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Deatsche Forstmftnner. — - See Deatscher Forstverein. 
DeutBcher Forstyerein. 

Bebicht. Berlin. O. 
Dentscher natttrwissenschaftlich-medicinischer Yerein ftlr 
Bohmen ** Lotos " in Prag. 

SiTzuKosBEBiCHTB.* Prag. O. 
Donaueschingen. — See Yerein ftbr Greschiohte and Nator- 

gesohichte • • • in,. 
Drainage journal.— See Irrigation age. 
Dresden. — See Oenossenschaft ** Flora." 
Dnblany. — See Hortus botanicos academicus dublanensis • 
Dnnoise. — See Soci^t^,. 
East Kent natural history society. 

Bepobt and transactions.* Canterbury. Sq. O. 

Fonnerly Scientiiic and natural history society. 

Ecole sup^rieure de T agriculture. — See Institut national 

agronomique. 
Edgbaston. — See Birmingham. 
Edinburgh. — See Boyal society of,. 
Elbeuf . — See Soci^t^ d'^tude . . . d'Elbeuf . 
Ebfubteb Fiihrer im Gartenbau.* Erfurt. Sq. Q. 
Erlangen. — See Physikalisch-medicinische Societ&t in,. 
Espanola. — See Sociedad, de historia natural. 
Essex institute. 

Annual report.* Salem. O. 
Estada de Michoadln. — See Michoac^n. 
Fabm and ranch.* Dallas. F^. 
Fabmebs voice and National rural.* Chicago. F*. 

Beplaces National rural. 

Flora. — See Oenossenschaft «* Flora.'* 

Floba and sylva. London. Sq. F. 

Flobal life . * Philadelphia. F*. 
Continuation of Meehan's monthly. 

Florida state horticultural society. 

Tbansagtions. De Land. Sq. O. 



106 MISSOURI BOTANICAL GABDEN, 

FoBESTBT and irrigation.* Washington. Q. 

Replaces The Forester. 
Forestry qaarterly.* Ithaca. O. 
Freiburg. See Orossherzoglich-badische • . • Uniyersi- 

t&t. — Naturforschende Oesellschaft in,. 
Fruit experiment stations of Ontario. 
Annual report.* Toronto. O. 
Fruit-growers' association of Ontario. 
Annual report.* Toronto. O. 
— — - — See Fruit experiment stations of Ontario. 
Gartnerische Bundschau.* Wien. Sq. F. 
G^artnerverein « Hortolonia." — See Oartnerische Bund- 
schau. 
Gartenfreund.* Karlsruhe. O. 

Replaces Rheinlscher Qartenfretmd. 
G^isenheim. — See KSnigliche Lehranstalt • • . zu,* 
Geneve. — See Soci^t^ botanique de,. 
Genossenschaft «* Flora.'' 

SirzuNSGBERiCHTE uud Abhaudlungeu.* Dresden. O. 
Geographical society of Philadelphia. 

Bulletin.* Philadelphia. O. 
Geological survey of Canada. 

Contributions from the herbarium . * [ Ottawa] . O . 
Geological survey of New Jersey. 

Annual report of the state geologist.* Trenton. O. 

Final report of the state geologist.* Trenton. O. 
Georgia. State college of agriculture and mechanic arts • 
Georgia experiment station. 

Annual report.* Experiment. O. 
Georgia state horticultural society. 

Proceedinos.* Atlanta. O. 
Ginseng garden.* Scranton. O. 
Glasgow. — See Boyal philosophical society of,. 
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Government botanical gardens, Saharanpur and Mas- 
soorie. 
Bepobt.* Allahabad. F. 

ForoMrly SAharanpnr and Amlgadh. 

Grenada. — See Botanic station,. 

Groningen. — See Centraal bureau voor de kennis van de 

provincie, etc. 
Groasherzoglich-badische Albert-Ludwigs-Universit&t. 

Botanischer Garten der UniversitSt Freiburg i. B. 

SAMEK-Yerzeichnis.* Freiburg i. B. Sq. Q. 
BqnlTalent to entry in earlier list. 

Ghiiana. — See British,. 

Haarlem. — See Eoloniaal museum te,. 

Hamburg. — See Yerein f iir naturwissenschaf tliche Unter- 

haltungzu,. 
. Botanischer Garten ; Botanisches Museum ; Labora- 

torium fur Waarenkunde ; Abteilung f iir Samencon- 

trol; Abteilung fiir Pflanzenschutz. ^See Botanisehe 

Staatsinstitute zu,. 
Hamilton scientific association. 

JouBNAL and proceedings.* Hamilton. O. 

Beplaces Hamilton association. 

Hautes-Alpes. — See Soci^t^ d'^tudes des,. 
Hawaii agricultural experiment station. 

Bulletin.* Washington. O. 
Havraise. — See Soci^t^, d'^tudes diverses. 
Heidelberg. — See Universitat,. 

H^rault. — See Soci^t^ d'horticulture . . . de I'H^rauIt. 
Hietzing. — See Yerein der Gartner und Gartenfreunde in,. 
Historical society of Montana. 

CoNTBiBunoNS . * Helena . O . 
Historischer Yerein von Oberpf alz und Begensburg. 

Yebhandlunoen.* Begensburg. O. 
Home and flowers.* Springfield, O. Q. 

Beplacea How to grow flowers. 
Hongroise. — See Academic, des sciences. 
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Hortolonia. -^ See O&rtnerische Bundachau. 

Hortus bergianus. — See Bergielands botaniska tr&dg&rd. 

Hortus botanicus academicus dublanensis. 

Selegtus seminum sporammque.* [Dublanj-Lem- 
berg]. O. 
Hortus botanicus oracovensis. 

Selegtus e seminario.* Cracovie. Sq. Q. 
Hortus botanicus lundensis. 

Index seminum.* Lund. O. 
Hortus botanicus matritensis. 

Catalogus seminum.* Madrid. O. 
Hortus botanicus tiflisiensis. — See Tifliskii botanicheskil 

sad. 
Hortus cantabrigiensis academiae. 

Delectus seminum.* Cantabrigiae. O. 

Equivalent to Cambridge oniyenity entry in earlier list. 
Hortus thenensis. 

IcoNES selectae.* Bruxelles. Q. 
How to grow flowers. — See Home and flowers. 
Hull botanical laboratory. — See University of Chicago. 
Hrvatsko naravoslovno drustvo. (Societas historico- 
naturalis Croatica). 

Glasnik.* Zagreb. O. 
Idaho. — See University of, . 
Imperatorskii jurjevskii universitet. Hortus botanicus. 

Index seminum.* [Derpt]. Q. 

Bqniyalent to Delectos of earlier list. 
Tbudt (Acta).* Jurjev [Derpt]. O. 

Imperial department of agriculture for the West Indies. 

Pamphlet series.* [Barbados]. D. 

SuGAR-cane experiments in the Leeward islands.* 
Barbados. F. 
— — — See Agricultural news. — West Indian bulletin. 
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Indre-et-Loire. — See Soci^t^ d'agriooltore, sciences arts 

et belles-lettxes du d^partement d' Indre-et-Loire. 
Innsbrack. — See Naturwissenschaftlich-medizinischer Ve- 

rein in,. 
Institat agricole de Lausanne. Station m^t^orologique du 
Champ-de-rAir. 

Obsebyations m^t^rologiques.* Lausanne. O. 
Listitut botanique de Bucarest. 

Bulletin de Therbier.* Bucuresci. O. - 
Institut agronomique de Moscou. 

Annales.* Moskwa. Q. 
Institut botanique de Buitenzorg. — See 's Lands planten- 

tuin. 
Institut national agronomique. (Ecole sup^rieure de 
r agriculture). 

Annales.* Paris. O. 
Institute fisico-geogr^fico de Costa Bica. 

BoLETiN.* San Jos^. Q. 
Institute medico nacional. 

Anales.* Mexico. Q. 
International catalogue of scientific literature. M. 

Botany. London. O. 
International society of arboriculture. — See Arboriculture. 
Iowa geological survey. 

Bulletin.* Des Moines. O. 
Ibish naturalist.* Dublin. O. 

Ibbigation age.* Chicago. Sq. Q. 

Replaces Drainage jonmal. 
Is^re. — See Soci^t^ de statistique des sciences naturelles 

et des arts industriels du d^partement de I'ls^re. 
Italia orticola.* Napoli. Q. 

Jamaica. Board of agriculture and department of public 
gardens and plantations. 

Annual report.* Ejngston. F. 
Jardin botanique alpin de la Linnaea k Bourg-St. -Pierre. 



110 HOBSOURI BOTANICAL OABDEN. 

Jardin botanique de T^tat k Bmxelles. 

Bulletin.* Briixelles. Q. 
Jardin botaniqae deBio de Janeiro. 

Contributions.* Bio de Janeiro. F. 
Jardin botanique de Saigon. 

Catalogue des graines.* Saigon. Q. 
Jardin imperial botanique de St.-P^tersbourg. 

Bulletin.* S.-Peterburg. Q. 
Johns Hopkins university. Botanical laboratory. 

Contributions.* [Baltimore]. O. 
Journal d'agriculture tropioale . Paris. Q. 
Journal des naturalistes.* Maoon. Q. 
Journal of mycology. Columbus. O. 
Jurjev . — See Imperatorskil jurjevski! universitet. 
Kagok. — See Proef station voor suikerriet • . .,. 
Kaiserlich-kdniglich deutsche Universit&t in Prag. Bo- 
tanischer Oarten. 

Yerzeiohnis . • . SSmereienundPflanzen.* Prag. O. 

Replaces S&merelen. 

-^— landwirtschaf tlich-chemische Yersuchsstation in 

Wien. 

Bbricht.* [Wien]. O. 

landwirtschaf tlich-bakteriologische und Pflanzen- 



schutzstation in Wien. — See K. k. landwirtschaf tlich- 
chemische Yersuchsstation. 
Kaiserlich-kSnigliche Universitfit in Wien. Botanischer 
Oarten. 
Yerzbicbnis von S&mereien.* Wien. O. 
Kaiserliche Akademie der Wissenschaften in Wien. 

MiTTHEiLUNGENderErdbeben-Commission.* Wien. O. 
Kaiserliche Gesundheitsamt. Biologische Abtheilung. 

Arbeiten. Berlin. Q. 
Kansas pharmaceutical association. 
Prooeedings.* Topeka. O. 
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KCniglich-bayerisch agrikulturbotanische Anstalt in Mfln- 

ohen. — See Praktisohe Bl&tter fur Pflanzenbaa etc. 
KSnigliche botanisohe Gesellschaft in Begensbnrg. 
Denkschbiften.* Begensburg. O. 

Formerly K. bayerisch botanlsche Gesellschaft 

KSnigliche Lehranstalt f ttr Wein-» Obst- und Gartenbau zu 
Geisenheim a. Bh. 

Bebicht.* Wiesbaden. O. 
Koloniaal museum te Haarlem. 

Catalooits.* Amsterdam. O. 

Medbdeelino uit bet laboratorium.* Amsterdam. O. 
Kolonial-wirtschaftliches Eomitee. 

Jahresbericht.* Berlin. O. 

See Der Tropenpflanzer, and Beihefte. 

KongUga svenska vot^nskaps-akademien. — See Arkiv f 5r 

botanik. — Bergielunds botaniska tr&dg&rd. 
Koninklijke akademie van wetenschappen te Amsterdam. 

PnocEEDiNGSy Section of sciences.** Amsterdam. Q. 
Erakowie. — See Akademia umi§]etndsci w,. — CSski k. 

ogrdd botaniczny w,. — Hortus botanicus cracovensis. 
Laboratoire des essais des semences de T^tat k Wageningen. 
Jardin d'exp^rience. 

Catalogue des graines . * Wageningen . Sq . Q. 
Land of sunshine. — See Out west, 
's Lands plantentuin. 

Bulletin de Tinstitut botanique de Buitenzorg.* 
Buitenzorg. Q. 
Lakdwibtschaftlichb Jahrbflcher.* Berlin. Q. 
Landwibtsohaftlichen Yersuchs-Stationen. Berlin. O. 
Lausanne. — See Institut agricole de,. 
Leeds philosophical and literary society. 

Annual report.* Leeds. O. 
Leeward islands. — See Imperial department of agriculture 

for the West Indies. 
Lemberfif. — See Dublanv. — Ukrainische • • . Gesell- 
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Linoei. — See Pontificia accademia • • dei naovi,. — 

Beale accademia dei,. 
Linnaea. — See Jardin botanique alpin de la Linnaea. 
Lloyd library of botany, pharmacy and materia medica. 

Bulletin. Mycological series.* Cincinnati. O. 

Bulletin. Pharmacy series.* Cincinnati. Q. 

Bulletin. Beproduction series.* Cincinnati. Q. 

Catalogue of periodical literature . * Cincinnati . O . 

Mycological notes.* Cincinnati. O. 

Eepobt.* Cincinnati. O. 
London. — See museams and lecture rooms syndicate. 
Lotos. — See Deutscher naturwissenschaftlich-medicini- 

scher verein . . . «« Lotos.*' 
Lucknow provincial museum. 

Annual report.* Allahabad. F. 
Lund. — See Hortus botanicus lundensis. 
Lyon. Hortus municipalis. . 

Index fructuum et seminum.* Lyon. O. 

Equivalent to entry under Lyon In earlier list. 
Lyon. — See Museum d'histoire naturelle de,. 

Macon. — See Soci^t^ d'histoire naturelle de,. 
Madras. — See British India. 
Madrid. — See Hortus botanicus matritensis. 
Magyar botanikai lapok.* Budapest. O. 
Magyar nemzeti muzeum. 

Annales historico-naturales musei nationalis hun- 
garici.* Budapest. O. (Term^szetrajzi oszt^l- 
yainak folydirata.) 
Magyar tudomdnyos akad^mia. 

Bapport sur les travaux de T academic hongroise des 
sciences.* Budapest. O. 

See Mathematische und naturwissenschaf tliche 

Berichte aus Ungam. 
Maine. — See University of Maine. 
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Manchester museum , Owens College. 

Publications.* Manchester. O. 
Mansfield. — See City of ». 
Marine biological laboratory, Woods Holl, Mass. 

Biological bulletin.* Lancaster, Pa. Q. 
Maryland agricultural experiment station. State horticul- 
tural department. 

CiBCULAB bulletin.* [College Park]. O. 
Maryland state horticultural society. 

Refobt.* Baltimore. O. 
Matritensis. — See Hortus botanicus,. 
Mazama.* Portland, Oregon. Q. 
Meehan's monthly. — See Floral life. 
Meuse. — See Soci^t^ des naturalistes et archeologves du 

Nord de la,. 
Mexico. — See Museo nacional de,. — Bepublica mexicana. 
Michigan academy of science. 

Report.* Lansing. O. 
Michigan forestry commission. 

Annual report.* Lansing. O. 
Michoacan de Ocampo. 

Pebiodico oficial del gobiemo.* Morelia. F*^. 
Minnesota seaside station. — See Postelsia. 
Missouri and Arkansas farmer and fniitman. Kansas 

City. F». 
Missouri bureau of geology and mines. 

Biennial report of the state geologist.* Jefferson 

City. O. 

Equiyalont to former entry under State of Mlssonri. 
Missouri state fruit experiment station , Mountain Grove , Mo. 

Bulletin . * West Plains . O . 
Modern Mexico.* New York & Mexico City. Sq. F. 
Mois scientifique.* Paris. O. 
Montana fagriculturall experiment station. 
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Montana state board of horticolture. 

Biennial roport.* Helena. O. 
Montana. — See Historical society of,. 
Montpellier. — See Academic des sciences et lettres de». 
Montreal. — See Numismatic and antiquarian society of ». 
Moscow. — See Institut agronomique de,. 
Mount Holyoke college. Clara Leigh D wight gardens. 

Exchange list.* South Hadley. Sq. Q. 
Miinchen. — See Koniglich-bayerisch agrikulturbotanische 

Anstalt in,. 
MuHLENBERGiA.* Lancaster, Pa. O 
Museo nacional de Mexico. 

An ALES . * Mexico . Q . 

BoLETiN.* Mexico. Q. 
Museu nacional do Bio de Janeiro. 

Archivos.* Bio de Janeiro. Sq. F. 
Museu paraense de historia natural e ethnographia. 

Arboretum amazonicum. Para. Sq. F. 
Museum d'histoire naturelle de Lyon. 

Archives.* Lyon. Sq. F*. 
Museum national hungaricum. — See Magyar nemzeti 

muzeum. 
Museums and lecture rooms syndicate. 

Annual report.* [London]. Sq. Q. 
Mussoorie. — See Government botanical gardens » Saha- 

ranpur and,. 
Nantes. Jardin des plantes. 

Catalogue des graines.* Nantes. O. 

EqnlTalent to entry under Nantes in former Ust. 

Napoli. — See Begia universitJt di,. 
National academy of sciences. 

Memoirs.* Washington. Sq. Q. 

Report.* Washington. O. 
National druggist.* St. Louis. Q. 
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National rural. — See Farmers voice. 

Die Natur. — See Naturwissenschaf tliche Wochenschrif t« 

Naturforschende Gesellschaft in Emden. 

Eleike Schriften.* Emden. O. 
Naturforschende Gesellschaft in Freiburg. — See Soci^t^ 

fribourgeoise. 
Naturf orscher Verein zti Riga. 

Abbeiten.* Siga. O. 
Naturhistorische Oesellschaft zu Ntbmberg. 

Jahkesbericht.* NQmberg. O. 

Issued in the Abhandlnngeiiy separately paged. 
Naturwissenschaftlich-medizinischer Verein in Innsbruck. 

Bericht.* Innsbruck. O. 
Naturwissenschaf tlicher Verein zu Bremen. 

Beitbaoe zur nordwest deutschen Volks- und Lan- 
deskunde.* Bremen. O. 
NATUBwiBSENSCHAFTLiCHBWochenschrift.* Jena. Q. 
Naturwissenschaf tlicher Verein zu Begensburg. 

Berighte.* Begensburg. O. 
Nebraska academy of sciences. 

Publications.* Lincoln. O. 
Neuchatel. — See Soci^t^ neuchateloise. 
New Hampshire college. Agricultural experiment station. 

Nature study leaflet.* Durham. O. 

Technical bulletin.* Durham. O. 
New Jersey. — See Geological survey of,. 
New Jersey agricultural college experiment station. Bio- 
logical department. 

Report.* Trenton, etc. O. 
New Orleans. Audubon park. 

Year book . * New Orleans . O . 
New phjrtologist.* London. O. 
New South Wales. Botanic gardens and domains. 

Report.* Sydney. F. 
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[New York]. Forest preserve board. 

Annual report.* Albany. O. 
New York botanical garden. 

Contributions.* New York. O. 
Journal . Lancaster . O . 
Memoirs. New York. Q. 
New Zealand department of agriculture. 
Annual report.* Wellington. O. 
Leaflets for farmers.* Wellington. O, Q. 
Leaflets for gardeners and fruit growers.* [Wel- 
lington]. Q. 
Division of biology and pomology. 

Beport.* Wellington. O. 
Experimental stations. 
Reports.* Wellington. O. 
Nord de la France. — See Soci^t^ linn^enne du,. 
Nord de la Meuse. — See Soci^t^ des naturalistes et archd- 

ologves du, . 
North Carolina state board of agriculture. 

Bulletin.* Kaleigh. O. 
North- West provinces and Oudh. — See British India. 
Niimberg. — See Naturhistorische GeseUschaft zu,. 
Numismatic and antiquarian society of Montreal. — See 

Canadian antiquarian. 
Ntt magazin for naturvidenskabeme.* Christiania. O. 
O. S. U. naturalist. — See Ohio naturalist. 
Oberosterreich. — See Verein der Gartner und Garten- 

freunde Oberosterreichs. 
Oberpfalz und Begensburg. — See Historischer Verein von,. 
Ohio farmer.* Cleveland. F*. 

Ohio mycological bulletin.* Columbus. O. 

Included In Ohio state anivenity, nnlversity baUetlns, botanical 
series. 

Ohio naturalist. * Columbus . O . 

-1. o. 

o. 
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Ohio state archaeological and historical society. 
Annual report.* Columbus. O. 
Ohio archaeological and historical quarterly. * Colum- 
bus. O. 
Ohio state university. 

Univebsitt bulletins. Botanical series.* Columbus. O. 

Contributions from the department of zoology 

and entomology.* Columbus. O. 
— Biological club. — See Ohio naturalist. 
Oklahoma agricultural and mechanical college. Agri- 
cultural experiment station. 
Report.* Stillwater. O. 
Omaha. Board of park commissioners. 

Annual report.* Omaha. O. 
Ontario. — See Fruit-growers' association of,. — Fruit ex- 
periment stations of,. 
Oregon. — See State of,. 

Oudh. — See British India. Agra and, ; Northwest prov- 
inces and,. 
Ouest. — See Soci^t^ scientifique et m^dicale de TOuest. 
Owens college. — See Manchester museum. - 
Out West.* Los Angeles. O. 

Replaces Land of sunshine. 

Palermo. — See Beale accademia di scienze, lettere e belle 

arti di,. 
Paraense. — See Museu,. 
Paris. — See Soci^t^ linn^enne de,. 

PARKandcemetery and landscape gardening.* Chicago. F. 

Replaces Park and cemetery. 
Peninsula horticultural society. 

Transactions.* Dover, Del. O. 
Peradeniya. — See Boyal botanic gardens, Ceylon. 
Perak museum. 

Report.* rTaioinfirl. F. 
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[Philippine islands.] 
Bureau of agriculture. 

BuLLETiK.* Manila. Q. 
Forestry bureau. 
Bulletin.* Manila. O. 
Bepobt. * [Manila] . O . 
Philosophical society of Glasgow. — See Boyal philosophi- 
cal society. 
Physikalisch-medicinische Societslt in Erlangen. 

SiTZUNOSBEBiGHTE.* Erlangen. O. 
Physiografiske f orening i Christiania. — See Nyt magazin 

for naturvidenskaberne. 
Pisa. — See Begia universitJt dl,. 
Pittsburgh. — See Carnegie museum,. 
Ponta Delgada. — See Service m^t^orologique des Azores. 
Pontificia accademia romana dei nuovi Lincei. 

Am.* Boma. Q. 
Popular science. — See American inventor. 
Porto Bico agricultural experiment station. 

Bulletin.* Washington. O. 
PosTELSiA. The year book of the Minnesota seaside sta- 
tion. St. Paul. O. 
Practical fruit grower.* Springfield, Mo. Sq. F*. 

Replaces The Southwest. 

Prag, — See Deutscher naturwissenschaftlich-medicinischer 

Verein . . .in,. 
Praktische Blatter fiir Pflanzenbau und Pflanzenschutz. 

Stuttgart. O. 

Contlnnatioii of Praktische Blotter fur Pflanzenschutz. 

Proefstation voor cacao te Salatiga. 

Bulletin.* Semarang-Soerabaia. O. 
Proefstation voor suikerriet in West-Java. ** Kagok" te 
Pekalongan. 

Bulletin.* Tegal. O. 
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Provinciaal ntrechtsch genootschap van kunsten en weten* 
schappen. 

Aanteekeninoen.* Utrecht, O. 

Verslag.* Utrecht. O. 
Punjab. — See British India. 
Beal academia de ciencias y artes de Barcelona. 

BoLETfN.* Barcelona. Sq. F. 

Memobias.* Barcelona. Sq. F. 

[Miscellanea].* Barcelona. Nar. S-Q. 

Nomina del personal academico.* Barcelona. Nar. S. 
Beale accademia dei Lincel. 

Rendiconti delle sedute solenni.* Boma. Sq. Q. 
Beale accademia di scienze, lettere e arti degli zelanti, Aci* 
reale. 

Am e rendiconti. Memorie della classe di scienze. 
Rendiconti.* Acireale. O. 

Fonnerly Accademia. . . . 
Beale accademia di scienze, lettere e belle arti di Palermo. 

Bullettino.* Palermo. F. 
Begensburg. — See Historischer Verein von Oberpfalz 
and,. — Eonigliche botanische Gesellschaftin,. — Natur- 
wissenschaftlicher Verein zu,. 
Begia university di Napoli. Orto botanico. 

Bullettino . * Napoli . O . 
[B. aniversit^ di Pisa]. Begins hortus botanicus pisanus. 

Enumeratio seminum.* [Pisa]. O. 
B. universitk degli studi di Boma. Hortus. 

Index seminum.* Boma. O. 
B. universitas romana. — See Begia universitii . . . diBoma. 
Begins hortus botanicus pisanus. — See Begia university di 

Pisa. 
Bepiiblica de el Salvador. Museo nacional. 

Anales . * San Salvador. O. 
.[Bepiiblica mexicana]. Secretaria de fomento. 
BoLETiN.* Mexico. Sq. O. 
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Revue horticole de TAlg^rie.* Alger-Mustapha. O. 
Bbvub scientifique da Bourbonnais et du centre de la 

Prance.* Moulins. O. 
Bheinischer Gartenfreund. — See Oartenf rpund. 
Siga. — See Naturforscher Verein za,. 
Bio de Janeiro. — See Jardin botanique de,. — Musea 

nacionaldoy. 
Bivista itaJiana di scienze natural!. — See BoUettino del 

naturalidta. 
Bochechouart. — See Amis des sciences et arts de,. 
Bomana. — See Pontificia accademia, dei nuovi Lincei. 
BosEN-Zeitung.* Prankfurt a. M. Q. 
Boyal agricultural and commercial society of British Guiana. 
JouBN AL . * Demerara . O . 

Beplaces Tlmehri of earUer list. 
Boyal botanic garden. Edinburgh. 

Notes.* Glasgow. O. 
Boyal botanic gardens, Ceylon. 

Administbation reports.* Peradeniya. P. 

Annals.* Peradeniya. O. 
Boyal geographical society of Australia. South Australian 
branch. 

Pboceedings . * Adelaide . O . 
Boyal philosophical society of Glasgow. 

Pboceedings.* Glasgow. O. 
Boyal society of Edinburgh. 

PBOCEEDiisrGS.* Edinburgh. O. 
Bubal Calif omian.* Los Angeles. Sq. F. 
Buthenische Sevcenko-Gesellschaft. — SeeUkrainische,. 
Saharanpur. — See Government botanical gardens, and 

Mussoorie . 
Saigon. — See Jardin botanique de,. 
Salatiga. — See F ^^tation . . . te,. 
Salvador. — See '^ca de el Salvador. 

o. O. 
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Schweizerische natarforsohende Gesellschaf t in Zofingen. — 
See Aargaoische naturforschende Gresellschaft. 

Schweizerische Versachsstation ... in WSdensweil. — See 

Deutsch-schweizerische Versachsstation. 
Scottish microscopical society. 

Proceebinos.* Edinburgh. O. 
Service m^t^orologiqae des Azores • 
Observatoire de Horta. 
BiSTJMi: des observations.* [Ponta Delgada] . Sheets. 
Vabiation diome de la pression atmosph^rique.* 
[Ponta Delgada]. Sheets. 
Observatoire de Ponta Delgada. 
SisuMi: des observations.* [Ponta Delgada] . Sheets. 
Variation diome de la pression atmosph^rique.* 
[Ponta Delgada]. Sheets. 
SevSenko-Gesellschaft. — See Ukrainische (rathenische)». 
Siebenbiirgische Landeskonde. — See Verein fiir,. 
Smithsonian institntion. U. S. national museum. 

CoNTBiBunoNS from the United States national 
herbarium.* Washington, O. 

Formerly pablished by the U. 8. department of agriculture. 

Sociedad espanola de historia natural . 

BoletIn.* Madrid. Q. 

Memorias.* Madrid. Q. 
Sociedad nacional de agricultura. 

BoLETiN.* Lima. Q. 
Sociedad nacional de agricultura de Costa Rica. — See 

Instituto fisico-geogrdfico de Costa Rica. 
Societas historico-naturalis croatica. — See Hrvatsko 

naravoslovno druitvo . 
Soci^t^ botanique de Geneve. 

CoMFTis rendu des stances . * [ Genfeve ] . O . 
Soci^t^ d'agiiculture, sciences arts et belles-lettres du d^- 
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Soci^t^ d'^molation du d^partement des Vosges. 

Annales. Epinal, Paris. O. 
Soci^t^ d'^tnde des sciences natorelles d'Elbeof . 

Bulletin.* Elbeof. Q. 
Soci^t^ d'^tade des sciences natorelles de B^ziers. 

Bulletin.* B^ziers. Q. 
Soci^t^ d'^tudes des Hautes-Alpes. 

Bulletin.* Gap. Q. 
Soci^t^ d'^tudes scientifiqaes de TAnde. 

Bulletin.* Carcassonne. O. 
Soci^t^ d'histoire naturelle de Macon. 

Bulletin trimestriel.* Macon. Q. 

See Journal des natnralistes. 

Soci^t^ d'histoire naturelle de Toulouse. 

Bulletin.* Toulouse. O. 
Soci^t^ d' horticulture d' Alger. — See Bevue horticole de 

I'Alg^rie. 
Soci^t^ d' horticulture et d'histoire naturelle de I'H^rault. 

Annales.* Montpellier. O. 
Soci^t^ de statistique des sciences naturelles et des arts in- 
dustriels du d^partement de Tls^re. 

Bulletin.* Orenoble. Q. 
Soci^t^ des natnralistes de TAin. 

Bulletin.* Bourg. O. 
Soci^t^ des natnralistes et arch^ologves du Nord de la 
Meuse. 

Memoibes.* Montm^dy. O. 
Soci^t^ des sciences historiques et natureUes de Semur-en- 
Auxois (Cote-d'Or). 

Bulletin.* Semur-en-Auxois. Q. 
Soci^t^ des sciences naturelles de Neuchatel. — See Soci^t^ 
neuchateloise des sciences naturelles. 



11 * •%% 



LIST OF SERIAL PUBLICATIONS. 128 

SocMM dnBoiBe ndMSologiey hiBtoire, sciences et arts. 

Bulletin.* Chateaudnn. Q. 
Soci^t^ f ribourgeoise des sciences naturelles. 

MiMOiRESy Botanique.* Fribourg. O. 
Soci^t^ havraise d'^tudes diverses. 

BiBLiooRAFHiB m^thodique de rarrondissement da 
Havre.* Le Havre. Q. 

Becueil des publications.* Le Havre. Q. 
Soci^t^ les amis des sciences et arts de Bochechooart. — 

See Amis etc. 
Soci^t^ linn^enne de Paris. 

Bulletin mensuel. [Paris]. O. 
Soci^t^ linn^enne du Nord de la France. 

Bulletin.* Amiens. O. 

Memoibes. Amiens O. 
Soci^t^ neuchateloise de geographic. 

Bulletin.* Neuchatel. O. 
Society neuchateloise des sciences naturelles. 

Bulletin.* Neuchatel. O. 

Formerly Socl^t^ des sciences naturelles de Neuchatel. 
Society scientifique de Bruxelles. 

Ann ALES.* Louvain. Q. 
Society scientifique et m^dicale de I'Ouest. 

Bulletin . * Bennes. O. 
Society of American florists and ornamental horticulturists. 

Proceedings.* [Boston]. O. 
Southern California academy of sciences. 

Bulletin.* Los Angeles. O. 
SouTHEBN drug journal.* Atlanta. Sq. F. 
Southwest. — See Practical fruit grower. 
Springfield, 111. Pleasure driveway and park district. 

Annual report of the board of trustees.* Spring- 
field. Q. 

St TiOTTTR Inmhflmifln.* St. Lionia. F*. 
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State of Oregon. Board of horticulture. 

Biennial report.* Salem. O. 
Stockholms hSgskola. Botaniska institut. 

Meddelanden.* Stockholm. O. 
St.-P^tersbourg. — See Jardin imperial botanique de,. 
Straits and federated Malay states. — See Agricultural 

bulletin of the,. 
Straits settlements. Botanic gardens. 

Annual report.* Singapore. F. 

Formerly Botanic gardens and forest department. 

Sud-Est. — See Bulletin depharmacie du,. 
Svenska. — See Kongliga vetenskaps-akademien. 
Sydney. Botanic gardens. 

List of seeds.* Sydney. O. 

See New South Wales. 

Tarare. — See Soci^t^ des sciences naturelles . . . de,. 
Thenensis. — See Hortus,. 
Thuret. — See Villa,. 
Tifliskii botanicheskii sad. 

Delectus seminum.* Tiflis. Q. 

Eqalvalent to Index seminum of earUer list. 

ToBEBYA.* New York. O. 

Toulouse. — See Academic des sciences . • . de,. — So- 

ci^t^ d'histoire naturelle de,. 
Tree planting and fountain society of Brooklyn, N. Y. 

Bulletin.* Brooklyn. O. 
Trinidad. Botanical department. 

Annual report.* Trinidad. F. 

Bulletin of miscellaneous information.* Trinidad. O. 
Trivandrum museum and public gardens. 

Report.* Trivandrum. O. 
Troms0 museum. 

Aabshefter.* Trom80. O. 
Tropenpflanzer. — See Beihefte zum,. 
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Ukrainische (ruthenische) SevSenko-Gesellschaft der Wis- 
senschaften in Lemberg. 
Chbonik.* Lemberg. O. 

Sammelschbift der mathematisch-natarwissenschaft- 
lich-&rztlichen Section.* [Lemberg]. O. 
Ungarische Akademie der Wissenschaf ten. — See Magyar 

tudom^nyos akad^mia. 
Ungarische botanische Blfttter — See Magyar botanikai 

lapok. 
United States department of agricnlture. 
Annual Reports.* Washington. O. 

The numbered series begins with no. 59. Earlier numbers 
are listed on pp. 8-4 of the cover of no. 59. 

Crop report.* Washington. Sq. Q. 
Bureau of animal industry. 

Annual report.* Washington. O. 
Bureau of chemistry. 

Bulletin.* Washington. O. 

Circular.* Washington. O. 

Replaces Diyision of chemistry. 
Bureau of forestry. 

Bulletin.* Washington. Q. 
Circular.* Washington. O. 

Keport of the forester.* Washington. O. 
Replaces Diyision of forestry. 
Bureau of plant industry. 

Bulletin.* Washington. O, Q. 

List of seeds for exchange.* Washington. Sq. Q. 

Report of the chief.* Washington. O. 

Replaces Division of botany and several others. 
Bureau of soils. 

Bulletin.* Washington. O. 

Replaces Division of soils. 

Division of biological survey. 

"Rttt.t.wttk.* Washinorton. O. 



126 MISSOURI BOTANICAL OABDEN. 

See Alaska agricultural experiment stations. — 



Hawaii agricultural experiment station. — Porto Bico 

agricultural experiment station. 
Weather bureau. Climate and crop service. 
Iowa section.* Des Moines. Sq. Q. 
Missouri section.* Columbia. Sq. Q. 
U. S. department of the interior. 
U. S. geological survey. 

Bulletin . * Washington . O . 
Mineral resources of the United States.* Washing- 
ton. O. 
WATER-supply and irrigation papers.* Washington. O. 
U.S. department of commerce and labor. 

Daily consular reports.* Washington. O. 

Fonnerly under the Department of state as Advance sheets of 
Consular reports. 

Universidad central de Venezuela. 

Anales.* Caracas. O. 
Universidad de los Andes en los Estados Unidos de Vene- 
zuela. 
Anuario.* M^rida. Q. 
Universitat Freiburg. — See Orossherzoglich-badische Al- 

bert-Ludwigs Universitat. 
Universitat Heidelberg. Botanischer Ghirten. 

Yebzeichnis von SSmereien, KnoUen und Zwie- 
beln. [Heidelberg]. Sq. Q. 
Universitas imperialis charkowiensis. Hortus botanicus. 

Index seminum.* Charkow. Q. 
University de Bruxelles. Institut botanique. 

Becueil.* Bruxelles. Q. 
University de Stockholm. — See Stockholms hogskola. 
University of Arizona. Arizona agricultural experiment 
station. 
Annual report.* Tucson. O. 



LIST OF 8BBIAL PUBLICATIONS. 127 

University of California. 

Publications, Botany.* Berkeley. Q. 
University of Chicago. Hull botanical laboratory. 

CoNiBiBunoNS.* Chicago. O. 
University of Colorado studies.* [Boulder]. Q. 
University of Idaho. Idaho experiment station. 

YifiAB book, Idaho state farmers' institutes.* Moscow. O. 
University of Kansas. — See Kansas university science 

bulletin. 
Univebsitt of Maine studies.* Orono. Q, 
University of Nebraska. Agricultural experiment station 
of Nebraska. 

Pbess bulletin.* Lincoln. O. 
Untvebsitt of Tennessee record.* Knoxville. O. 
Univebsitt of Toronto studies.* [Toronto] . Q. 
[University of Vermont. Botanical department] . 

CoNTBiBunoNS to the botany of Vermont.* Burling- 
ton. D, O. 
Utrecht. — See Provinciaal utrechtsch genootschap. 
Venezuela. — See Universidad central de,. — Universidad 

delos Andes en . . . ,. 
Verein der G&rtner und Gartenfreunde in Hietzing. — See 

O&rtnerische Rundschau. 
Verein der Gartner und Gartenfreunde Oberosterreichs. — 

See Mittheilungen fiber Gartenbau. 
Verein deutscher Rosenfreunde. — See Rosen-Zeitung. 
Verein fiir Geschichte und Naturgeschichte der Baar und 
der angrenzenden Landesteile in Donaueschingen. 
Schbitten.* Tiibingen. O. 
Verein fiir Naturwissenschaf tliche Unterhaltung zu Ham- 
burg. 
Vebhandlungen . * Hamburg . O . 
Verein fiir siebenbiirgische Landeskunde. 
Jahbesbebichte.* Hermannstadt. O. 
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Yigk's family magazine.* Bochester. Sq. F^* 

BeplaceB Vlck's illustrated monthly magazine. 
Villa Thuret. 

Catalogue des graines.* Antibes. Sq. F. 
Yosges. — See Soci^t^ d'^molation du d^partement des,. 
Wadensweil. — See Deutsch-schweizerische Yersachssta- 

tion • • • illy. 
Wageningen. — See Laboratoire ... it, 
Wallace's farmer.* Des Moines. F^. 
Washington. — See Carnegie institution of,. 
Washington academy of sciences. 

Proceedings.* Washington. Q. 
Washington university. 

Theses for the degree of doctor of philosophy.* St. 
Louis. O. 
Wellcome chemical researcn laboratories . 

[Publications].* London. O. 
West Indian bulletin.* Barbados. Q. 
West Indies. — See Imperial department of agriculture for 

the». 
Western rural. — See National rural. 
Wien. — See Kaiserlich-kSnigliche Universitat in,. — 
E. k. Landwirtschaf tliche chemische Yersuchsstation in,. 
Wisconsin archaeologist.* Milwaukee. O. 
Wisconsin natural history society. 

Bulletin.* Milwaukee. O. 

See Wisconsin archaeologist. 

Wisconsin state cranberry growers' association. 

[Annual Eeport].* [Grand Bapids]. D. 
Wisconsin state horticultural society. 

Annual report.* Madison. O. 
Woods Holl. — See Marine biological laboratory. 
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Zeeawsch genootschap der wetenschappen. 
Abghief.* Middelburg. O. 

Levensbebichten von zeeuwsche medici.* Middel- 
barg. O. 
Zelanti. — See Beale accademia . . . degli,. 
ZoE.* San Diego. O. 

Zofingen. — See Schweizerische naturforschende Gesell- 
schaft in,. 
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